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1 

Introduction 


For much of human history the majority of mankind has been under¬ 
nourished, and for much of human history this, it would seem, has 
been stoically accepted; there are few records left to tell us. But from 
the eighteenth century, writers began to argue that hunger could be 
overcome, sought explanations of its continued existence and proposed 
solutions to the problem. Hunger and malnutrition were still wide¬ 
spread in Europe in the nineteenth century, but by the 1930s were 
greatly diminished. But, for the most part, when Europeans discussed 
this problem they confined their attention to their own continent and 
the people of European origin settled overseas. Thus when Sir William 
Crookes predicted in 1899 that the world’s wheat supply would soon 
prove insufficient he was thinking mainly of the food supplies of Euro¬ 
peans, as was Yves Guyot in 1904 and G. B. Roorbach in 1917. Even 
the League of Nations, which in 1928 declared that two-thirds of the 
world’s population was inadequately fed, in its subsequent three-volume 
report concerned itself largely with Europe.^ Indeed it was not until the 
Second World War that Europeans and Americans began to concern 
themselves with the world food problem. In a meeting at Hot Springs 
in Colorado in 1943, a conference looked forward to a world free from 
hunger.^ 

Thus, since the end of the Second World War there has been much 
discussion of the world food problem. Indeed it might sometimes seem 
that a shortage of food and a prevalence of hunger have only existed 
since 1945. This is obviously not so. It is more that changes since 1945 
have brought the problem to the world’s attention far more forcibly 
than before, for a number of reasons. 

The first is the foundation in 1945 of the United Nations and its 
subsidiary, the Food and Agriculture Organization (FAO). The latter 
was formed to try and increase agricultural output and solve the prob¬ 
lem of hunger. Later international organizations such as the World 
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Bank and voluntary associations like Oxfam have promoted knowledge 
about the world food problem and attempted practical solutions. 

Second, more people have written and spoken about the problem 
than at any time in the past. The spread of literacy in the developing 
world, the growth of newspapers and the extension of radio and tele- 
vision have made most people in Europe and North America aware 
of the problem, and, of course, the remarkable increase in travel has 
allowed more Europeans to visit Africa, Asia and Latin America. All 
these changes have also made Africans, Asians and Latin Americans - 
or at least some of them - aware of their condition in comparison with 
the West, an awareness heightened by the struggle for and achievement 
of independence in the period since 1945. 

Third, the problem of hunger - the world food problem - has re¬ 
ceived far more attention from the academic world. Since 1945 uni¬ 
versities have multiplied in all parts of the world, and both traditional 
and new disciplines have turned their attention to the economic prob¬ 
lems of the developing world and in particular to the problems of food 
supplies. In all subjects the growth of knowledge since 1945 has been 
remarkable, and not least in the study of the world food problem. 

Fourth, the causes and solutions of the world food problem have 
been a matter of ideological controversy, and this alone would have 
been enough to attract attention. In both the popular view and the 
opinion of many academic writers, the world food problem since 1945 
has been due to the population explosion in the developing countries; 
many believe that something should be done to restrain population 
growth. But attempts to introduce family planning methods into Africa, 
Asia and Latin America met much opposition in the 1950s and 1960s. 
Catholics and other religious groups were opposed to the use of contra¬ 
ceptives; they were joined, in a curious alliance, by socialists who be¬ 
lieved that it was not population growth that caused hunger, but the 
imperfections of capitalist society.^ In the 1970s this verbal conflict 
subsided, but was revived in the 1980s. In the United States small but 
vocal groups opposed the American government’s support of family 
planning programmes in the developing countries. 

A fiirther ideological controversy concerned the role of economic 
growth in reducing hunger. Most writers would agree that poverty is 
the prime cause of hunger, but there has been much debate about how 
poverty in the developing countries should be overcome. In 1950 most 
of the countries in Afro-Asia and Latin America were primarily agrarian 
and were poor. It was thought then both by economists and politicians 
that economic growth required industrialization, but there were sharp 
differences over the way this could be achieved. Socialist writers and 
governments believed that the national ownership of resources com- 
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bined with central planning was the most efficient way of achieving 
industrialization, economic growth and hence the reduction of poverty 
and hunger. Others believed that the market economies of Western 
Europe and the United States were a better model for the developing 
world. Whether the fall of one-party commxmist states in Eastern Europe 
in 1989 will influence the socialist or quasi-socialist states in the devel¬ 
oping world remains to be seen. 

For these and other reasons the world food problem has become a 
familiar topic since the end of the Second World War, and there is no 
end of books and articles upon the subject. Best known are those which 
have prophesied doom. The idea that population growth will at some 
time in the future outrun food supplies, and universal starvation arrive, 
has been much publicized, from W. Vogt’s The Road to Survival, pub¬ 
lished in 1949, through Famine 1975, by W. and P. Paddock, to the 
more scholarly but equally gloomy publications of the Club of Rome.^ 
But, of course, much else has been written. The hunger of much of the 
world has been seen as due to a bewildering variety of causes; excessive 
population growth remains the most popular, but there is no shortage 
of other explanations. These include the greed of Europeans and their 
addiction to meat, the evils of colonial and neocolonial exploitation, the 
incompetence of socialist collective agriculture and the backwardness 
of traditional farmers; over the last decade some writers believe that 
environmental degradation, particularly in Africa, has reduced food 
supplies. 

This book deals with what has happened: it does not predict, nor 
does it claim that there is one overriding cause of hunger. Instead an 
attempt is made to trace the changes in food consumption which have 
taken place since the end of the Second World War, or more exactly, 
because the first statistics became available then, since about 1950. 

The world food problem since 1950 is that a large proportion of the 
population of Africa, Asia and Latin America has been undernourished 
or malnourished or both. This is a chronic condition. Famines (acute 
food shortages) .that afflict local areas for relatively short periods are 
not discussed, although it is often outbreaks of famine such as that in 
the Sahel in 1972-4 and in Ethiopia in 1983-5 and 1991 that draw 
attention in the West to the problems of the developing countries. 
Although few deny that there are problems of hunger in the developing 
world, estimates of the numbers of people undernourished in the late 
1970s and the 1980s varied from 62 million to 3000 million (see table 
2.1 later). Obviously, the definition and measurement of hunger is far 
from easy, and this is discussed in chapter 2. The world food problem 
has not emerged in the post-war period simply as a result of rapid 
population growth in the developing countries. Indeed, as is shown in 
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chapter 3, the proportion of the world’s population with inadequate 
diets has probably diminished since 1950; prior to the end of the nine¬ 
teenth century, malnutrition if not undemutrition was as widespread 
in Europe as in many parts of the developing world today. 

Hunger has been attributed to both population growth - the idea that 
numbers have grown more rapidly than food output - and to poverty. 
The changes in population and the extent of poverty are outlined in 
chapter 4, and in chapter 5 the relationship between food output and 
population growth is examined more closely. 

Most of the rest of the book attempts to trace the growth of food 
output since 1950. The expansion of the world’s arable land is consid¬ 
ered in chapter 6, and then each of the major regions is discussed - the 
developed countries, Africa, Latin America and Asia. These chapters 
try to trace precisely how food output has been increased and to consider 
some of the difficulties that have been faced and, in some countries, 
overcome. The penultimate chapter deals with the trade in foodstuffs, 
for few developing countries are self-sufficient. 

This book is not an essay in prophecy; nor does it offer any easy 
solution to the problems of hunger. It tries to show what has happened 
in the immediate past. Some lessons can be learnt from this and may 
be of help in facing the future. 


2 

The Extent of Hunger 


There has been no shortage of attempts to estimate the numbers suf¬ 
fering from hunger. In 1950 Sir John Boyd Orr, the first Director of 
the Food and Agriculture Organization (FAO), claimed that a ‘lifetime 
of malnutrition and actual hunger is the lot of at least two-thirds of 
mankind'; the same proportion had been suggested by a League of 
Nations committee in 1928.^ In the 1970s and 1980s there were several 
attempts to estimate the number undernourished or malnourished; these 
varied greatly (table 2.1) because different authorities defined hunger 
in different ways. At one extreme T. T. Poleman argued that xmdemutri- 
tion was confined to children under 5 years of age and to pregnant and 
lactating women; in contrast J. Katzmann classified countries on the 
basis of the available food supplies per caput. His estimate included the 
total population of all countries with a daily per caput supply of less 
than 2900 calories and 40 grams of animal protein. But before exam¬ 
ining the ways of estimating the extent of hunger it is necessary to 
consider some aspects of human needs for food. 

UNDERNUTRITION AND MALNUTRITION 

Nutrition experts have conventionally distinguished between undemutri- 
tion and malnutrition, although the two conditions are interrelated. 

The human body needs energy for two purposes. A human being 
who is at rest and performs no activities at all still needs ener^ for the 
brain, heart, lungs and other organs to function. This is the based metabolic 
rau (BMR). Energy for this and other functions is obtained ffpin eating 
food that is converted into energy in the body. Most foods have some 
energy value, measured in calories, but this varies greatly from food 
to food. Thus 1 ounce of cheese provides 120 calories, but 1 ounce of 
lettuce only 3 calories.^ Estimates of the calorie intake needed to 



Table 2.1 Estimates of the numbers undernourished in the 1970s and 
1980s 


Numbers 

undernourished 


(millions) 

Year 

Notes 

Source 

325-472 

1969-71 


FAO. 1987 

62-309 

1975 

Number of children under 
5 and pregnant women 

Poleman, 1981 

455" 

1972-4 

Number having available 
calories less than 

1.2 BMR 

FAO. 1977 

1000 

1973 

‘Suffering from overt 
hunger’ 

Borgstrom, 1973 

1000 

1970 

‘Serious hunger or 
malnutrition’ 

Brown and 
Eckholm, 1975 

1373 

1975 

- 

Reutlinger and 
Selowsky, 1976 

1200-1500" 

1977 

— 

Ensminger and 
Bomani, 1980 

1500 

1970 

- 

Berg, 1973 

3000 

1975-7 

- 

Katzmann, 1980 

335-494" 

1979-81 

- 

FAO. 1987 

340-730" 

1980 

- 

World Bank, 1986 

340-512" 

1983-5 

- 

FAO. 1989 


BMR, basal metabolic rate. 

® Developing market economies only. 

Sources: A. Berg, The Nutrition Factor: Its Role in National Development, 
Washington, D.C., 1973, p. 5; G. Borgstrom, The Food and People Dilemma, North 
Scituate, Mass., 1973, p. 53; L. R. Brown and E. P. Eckholm, By Bread Alone, 
Oxford, 1975, p. 32; D. Ensminger and P. Bomani, Conquest of World Hunger and 
Poverty, Ames, Iowa, 1980, p. 35; FAO, The Fourth World Food Survey, Rome, 
1977, p. 53; FAO, The Fifth World Food Survey, Rome, 1987; FAO, Current World 
Food Situation, Rome, June, 1989; J. Katzmann, ‘Besoins alimentaires et 
potentialities des pays en voie de d^veloppement’, Mondes Developpdes, 29-30, 
1980, pp. 53-6; T. T. Poleman, 'A reappraisal of the extent of world hunger’. Food 
Policy, 6, 1981, 236-52; S. Reutlinger and M. Selowsky, Malnutrition and Poverty: 
Magnitude and Policy Options, World Bank Staff Occasional Papers No. 25, 
Baltimore, Md., 1976; World Bank, Poverty and Hunger: Issues and Options for 
Food Security in Developing Countries, Washington, D.C., 1986. 
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maintain the BMR have been made, and averages for men and women 
of different weights and ages have been published. Thus the average 
daily intake necessary for a man weighing 56 kilograms is 1580 cal¬ 
ories.^ Unfortunately for those who wish to estimate the minimum cal¬ 
orific requirements there is evidence of considerable variation between 
individuals in the metabolic rate, and in addition there is some evidence 
that the metabolic rate of adults on a low calorie intake adjusts without 
any change in health or work ability. 

But human beings obviously need a calorific intake above the BMR 
to go about their daily lives. Food is needed for work, but the amount 
needed varies according to the type of work done. Thus men of a given 
body weight involved in sedentary activities such as office work expend 
only 1.8 calories per minute, but a man labouring in the building 
industry expends 6 calories per minute and a man felling trees expends 
over 8 calories per minute. An FAO committee has estimated that adult 
males - of the same weight - require 2700 calories per day where only 
light activity is undertaken, 3000 calories for moderate activity, 3500 
calories for a very active occupation and 4000 calories for exceptional 
activity.^ But there are further problems in estimating the average daily 
calorific needs. The needs of the average woman are less than those of 
the average man, except during pregnancy and breast feeding; the daily 
needs of children and adolescents are less than those of adults, except 
during the spurt of growth before adolescence. With increasing age 
people work less hard and the metabolic rate declines, and so energy 
needs are less. Furthermore, food is needed to heat the body, and so 
calorific needs are greater in cold than in hot climates. To complicate 
the picture still further there are some studies that show that men with 
a very low calorific intake can carry out the same work as efficiently as 
men on much higher calorific intakes without any adverse effects on 
health.® 

It is clearly difficult to prescribe the precise calorific intake that is 
necessary to avoid undemutrition, A man who is initially healthy and 
working satisfactorily can be said to become undernourished if subse¬ 
quently either his body weight falls or his capacity to work diminishes, 
or both occur together. A human being deprived of all food will starve 
to death; this occurs after about forty days without food and when the 
original body weight has fallen by about 40 per cent.^ 

PROTEINS AND VITAMINS 

Human beings who are chronically undernourished are lighter and 
shorter than those who are adequately fed, and their ability to work will 
also be less. But the diet may also be deficient not only in qu^tity but 
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also in quality. This is described as malnutrition. The human body needs 
not only calories for energy purposes but also protein and vitamins; the 
absence or insufficiency of these nutrients gives rise to specific diseases. 

The role of protein in human nutrition has been a matter of much 
controversy.® Protein is needed during growth, and is necessary to replace 
body tissue. Most plant and animal foods contain protein, but in differ¬ 
ing amounts and of different biological value. Protein is made up of a 
number of amino acids; twelve of these are essential, i.e. they cannot 
be sjmthesized in the human body but have to be acquired from foods. 
Eggs and some other animal foods contain all the essential amino acids; 
no single plant food, in contrast, contains them all. It was once thought 
that plant goods contained too little protein to satisfy human needs and 
that only animal protein would provide the essential amino acids. 
However, it is now believed that a purely vegetarian diet, if eaten in 
sufficient quantity and variety, will provide the minimum amount of 
protein necessary for health; and that although no single plant food vrill 
provide all the essential amino acids, these can be provided by eating 
a mixture of vegetable foods.^ Most traditional diets do contain the 
appropriate combination, but there are some exceptions. First, the 
tropical roots such as manioc and sago have a very low protein content 
and diets dependent upon these crops may well not provide sufficient 
protein.*® Second, as the protein content of most food crops is only 
about 10 per cent, they have to be eaten in considerable bulk if the 
minimum protein requirements are to be met; this is no problem for 
adults, but it may be difficult for infants and young children. Third, 
animal foods are not only a source of protein but also the major source 
of some vitamins. Consequently some nutritionists believe that at least 
5 per cent of the total protein intake should be of animal origin.** 

These changed views on the role of protein in the diet have led to 
changes in policy on nutrition and medical diagnosis. In the 1960s 
many agencies such as the FAO believed that the fundamental cause of 
malnutrition was the lack of animal protein, and developing countries 
were urged to increase their output of animal foods. Now the FAO 
argues that if sufficient calories are provided the diet will contain enough 
protein, and indeed enough vitamins. In the 1960s it was thought that 
protein deficiency diseases such as kwashiorkor were due to an inad¬ 
equate amount of protein in the food eaten. Subsequent research has 
shown that in many cases children with kwashiorkor apparently had 
been receiving an adequate protein intake, but too few calories. Their 
bodies then used protein stored in muscles and elsewhere as a source 
of energy. Thus the characteristic symptoms of protein deficiency were 
due not to a low protein intake in the food supply but to an inadequate 
energy intake.*^ 





The extent of hunger 9 

The importance of minor elements in the diet has been slowly dis¬ 
covered over the last seventy years, as it has been shown how the 
absence of vitamins can lead to specific deficiency diseases. An inad¬ 
equate intake of vitamin A (or retinol) leads to poor sight and eventually 
may cause blindness; vitamin D deficiencies cause poor bone formation 
- rickets, common in Britain and the United States in the 1930s, is one 
consequence. A lack of iodine causes goitre. Vitamin C deficiency is a 
cause of scurvy, which, however, is now rare. The lack of vitamin 
(or thiamine) gives rise to beriberi, a disease found in much of East and 
South-east Asia - but not India - in the late nineteenth and early 
twentieth centuries. Most of the vitamin B^ in rice was contained in the 
husk, which was removed in milling after the introduction of steel 
rolling mills in the 1870s. It is a disease now rarely found. Pellagra is 
more widespread, but on the decline. It is due to a shortage of niacin, 
one of the vitamin B group, and was found in people living mainly 
upon maize; once this was realized the incidence of the disease declined 
and it is now only common in Africa. 

Although vitamin deficiency diseases - together with others such as 
that caused by lack of iron - are still widespread, they have nearly 
everywhere declined over the last half century. The principal reason 
for this is that the amounts of vitamin needed to eliminate the diseases 
are very small and they can all be synthesized in the laboratory. In 
contrast the provision of energy and protein still requires considerable 
quantities of foodstuffs. 

MALNUTRITION AND INFECTIOUS DISEASE 

Although it might seem self-evident that a malnourished person should 
be more susceptible to infectious disease, in the immediate post-war 
period this was not thought to be so. Studies of the Dutch population 
in the famine of 1944 showed that there was no increase in the pre¬ 
valence of infectious disease, and similar conclusions were drawn from 
other work on starvation and disease.However, views on the rela¬ 
tionship between infectious disease and malnutrition have changed. It 
is now believed by some that malnutrition damages the body’s immune 
systems, and that malnourished people are more likely to catch certain 
infectious diseases and are less likely to survive them than a well-fed 
person. Furthermore, the prevalence of infectious disease is thought to 
increase malnutrition. Malnutrition is found in areas of poverty, which 
are also areas of poor hygiene and sanitation. In such areas diseases of 
the stomach and intestines are common, to which infants and young 
children are particularly susceptible. Such diseases cause a loss of 
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appetite and vomiting and impair the ability of the gut to absorb 
nutrients. Thus children who are offered sufficient food, or indeed eat 
it, none the less may suffer from malnutrition because of their poor 
health. Thus it is now agreed that the improvement of public and 
private sanitation and hygiene would reduce the prevalence of malnu¬ 
trition among children, and that malnutrition is by no means always 
simply a consequence of inadequate food supplies. The post-war his¬ 
tory of China illustrates this point. Althou^ food supplies per capita 
changed little between the 1950s and the late 1970s, the average weight 
and height of children and adolescents increased. This has been attrib¬ 
uted to the decline of intestinal diseases. 


ESTIMATING THE NUMBERS MALNOURISHED 
AND UNDERNOURISHED 

There are three ways in which the numbers suffering from hunger can 
be estimated: through the symptoms of deficiency diseases; throu^ the 
amount of food consumed; and through the amount of food available. 

The symptoms of malnutrition and undemutrition 

Undemutrition and malnutrition give rise to diseases which can be 
recognized by the clinical diagnosis of symptoms; by the measurement 
of body weight, height and other indicators and their comparison with 
healthy growth; and by changes in the chemical composition of the 
body.*® The only accurate way to measure the extent of hunger is by 
counting the number of people with such symptoms. This is tinfor- 
tunately difficult for several reasons. 

First, much of the population of the developing world lacks medical 
care and nutritional experts or teams capable of undertaking such in¬ 
quiries. Although there are numerous published accounts of the diagnosis 
and treatment of nutritional diseases, or measurements of changes in 
weight and height, they cover a very small proportion of the world^s 
population. Furthermore many such surveys have been undertaken 
during periods of food crisis, and their results may not be representative 
of the population under normal conditions. 

Second, most of the diseases due to poor nutrition may occur in both 
extreme and mild forms. Protein calorie malnutrition, also known as 
protein energy malnutrition, which afflicts principally young children, 
may occur as kwashiorkor, which can lead to death if not treated; it 
may also be used to describe children slightly less in height and body 
weight than well-fed children. The magnitude of the problem depends 


The extent of hunger 11 

upon the diagnostic criteria adopted. Thus a survey of the health of 
children in a number of countries in Central America found that be¬ 
tween 0.1 and 0.9 per cent were suffering from severe forms of protein 
energy malnutrition, hut between 50 and 73 per cent had reduced 
weight for their age. Similarly, in India it was estimated that 1.2 per 
cent of children had kwashiorkor, but 80 per cent showed signs of 
reduced growth due to an inadequate diet.^^ 

Thus information upon the prevalence of deficiency diseases is sporadic 
and it is not possible to estimate the numbers suffering from hunger in 
this way. Such information that is available is summarized here. 

Of the vitamin deficiency diseases, scurvy, which is due to a shortage 
of vitamin C and was once common in parts of Europe, is now rare in 
both the developed and the developing world. Rickets, still widespread 
in Western Europe and the Unit0 States in the 1930s, has greatly 
declined, although it is still found in parts of the tropics. Pellagra has 
also declined, but is still found. It is due to a lack of niacin, one of the 
vitamin B group, and was found in those who obtained a high propor¬ 
tion of their diet from maize. However, pellagra has never been common 
in Central and South America, where maize was domesticated and is 
widely grown. Here it was invariably eaten with beans, and the com 
was treated with alkali before grinding. Pellagra was first reported in 
southern and eastern Europe after the introduction of maize and its 
widespread adoption as a food crop in the eighteenth century. It is still 
foimd in Romania, but is unknown elsewhere in Europe. The major 
incidence of the disease is now in Africa, where it has also been found 
among those dependent, not upon maize, but sorghum.^® Beriberi 
has greatly diminished since its cause was discovered (see p. 9). Two 
diseases have not declined. In 1958 it was estimated that there were 
200 million cases of endemic goitre in the world, caused by lack of 
iodine. Xeropthalmia, due to an inadequate amount of vitamin A, 
damages the eye; it has been estimated that there are 700,000 new 
cases a year. Some 3 million childten under 10 in the developing coun¬ 
tries are blind.^^ 

Of greater significance than these diseases are the illnesses and deaths 
that arise among children who are lacking in calorie or protein supply. 
Children who are breast fed do not suffer from malnutrition, but once 
they are weaned they are very much at risk. First of all, infants in 
impoverished areas are highly susceptible to disease. In a study of children 
in a Mexican village it was found that on average each child had thirty- 
five illnesses in the first two years of life, and was ill for one-third of 
the time; this would reduce the efficiency of food intake considerably.^^ 
Second, although the absolute amounts of calories and protein needed 
by young children are less than those of adults, the needs per umt of 
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Table 2.2 Range and median of percentage prevalence of protein calorie 
malnutrition in community surveys, 1963-72 


Area 

Number of 
surveys^ 

Number of 
children 
examined 

Severe forms 

Moderate forms 

Range 

(%) 

Median 

(%) 

Range 

(%) 

Median 

(%) 

Latin 







America 11 

108,715 

0.5-6.3 

1.6 

3.5-32.0 

18.9 

Africa 

7 

24,759 

1.7-9.8 

4.4 

5.4-44.9 

26.5 

Asia‘s 

7 

39,494 

1.1-20.0 

3.2 

16.0-46.4 

31.2 

Total 

25 

172,948 

0.5-20.0 

2.6 

3.5-46.4 

18.9 


® Sun/eys were all of at least 1000 children, mainly under 5 years old. 

Excluding China and Japan. 

Source: J. M. Bengoa, The state of world nutrition’, in M. RechcigI, Jr. (ed.), Man, 
Food and Nutrition, Cleveland, Ohio, 1973, p. 6 

body weight are high. Studies of food consumption within households 
are rare, but suggest that women and children get not only less than 
adult males but also less than their needs. Poorly fed children are often 
permanently affected by inadequate food intake. Their height and body 
weight are retarded, and as adults they are shorter and lighter than the 
well fed; some have suggested that malnutrition in childhood perman¬ 
ently retards mental development.^^ 

The acute forms of disease resulting from hunger are nutritional 
marasmus and kwashiorkor. In the former, muscles waste, there is a 
loss of subcutaneous fat, the buttocks diminish, the skin is loose, and 
there are eye lesions and skin rashes. The child is weak, apathetic and 
tires very easily.This is due to a lack of calories. In contrast, protein 
deficiency causes kwashiorkor, where hair reddens and straightens, the 
body is typically swollen, the face is moonlike in shape, and skin rashes 
and ulcers occur.^^ Many children exhibit symptoms of both diseases, 
and it is now usual to refer to protein calorie malnutrition. As noted earlier, 
this can vary from the acute stage of kwashiorkor or marasmus to mild 
retardation of growth. J. M. Bengoa reviewed the results of surveys of 
protein calorie malnutrition in forty-six countries between 1963 and 
1972 (table 2.2) and has also estimated the absolute numbers of children 
under 5 years of age suffering from malnutrition (table 2.3), apparently 
by assuming that the median figure for each continent in table 2.2 can 
be used as a mean to calculate the percentage of the numbers under an 
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Table 2.3 Estimates of the total numbers of children under 5 years of 
age suffering from severe or moderate protein calorie malnutrition, c.1970 


Area 

Severe 

(thousands) 

Moderate 

(thousands) 

Total 

(thousands) 

Latin America 

700 

9,000 

9,700 

Africa 

2,700 

16,000 

18,700 

Asia® 

6,600 

64,000 

70,600 

Total 

10,000 

89.000 

99,000 


® Excluding China and Japan. 

Source: J. M. Bengoa, The state of world nutrition’, in M. RechcigI, Jr. (ed.), Man, 
Food and Nutrition, Cleveland, Ohio, 1973, p. 7 


age of 5 in 1970. As the population of less developed countries - 
excluding China and Japan - increased by 48 per cent between 1970 
and the late 1980sj a similar incidence of malnutrition would yield 
about 190 million children under 5 suffering from malnutrition. 

Bengoa has also made an estimate of the number of children under 
14 years of age suffering from protein calorie malnutrition. In 1966, 
269 million from a total of 667 million - 40 per cent of children under 
14 - were suffering from undernourishment. There are no comparable 
figures for more recent years, but in 1989 approximately 1429 million 
people in the developing world were under 15. If the incidence of 
protein malnutrition was the same as in 1966 then 570 million would 
have been affected by this disease.Two recent surveys of sample 
studies of the weight and height of children in developing countries 
have produced very similar results. A survey of studies made around 
1980 concluded that 39 per cent of under 5s were 80 per cent below 
the standard weight for height in developing countries, a total of 141 
million.Some later studies (table 2.4) indicate that about 40 per cent 
of the under 5s in developing countries (excluding China) had stunted 
growth and were underweight for their age, a total of 149 million. 

The consequences of malnutrition among preschool children include 
stunting of growth, low body weight and listlessness, which is reflected 
in adulthood in a reduced capacity to work. But malnutrition may also 
be directly or indirectly responsible for the deaths of children tinder 5. 
A high proportion of children of this age in areas of malnutrition are 
also victims of numerous respiratory and intestinal infections and this 
makes the cause of death difficult to determine. However, an analysis 
of some 11,000 deaths of children under 5 in Larin America in the 
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1960s found that malnutrition was the underlying cause of death of 7 
per cent and an associated cause for 46.2 per cent.^® 

Household surveys and income distribution studies 

The only accurate way to measure himger is to count the numbers with 
symptoms of nutritional deficiency diseases. As has been seen this is 
difficult and the estimates available refer mainly to children. A second 
but indirect approach is to measure the amount of food consumed by 
individuals^, by households or by groups, and to compare this with some 
estimate of the minimum requirements needed to avoid malnutrition 
and imdemutrition. Both these approaches have limitations. 

Studies of food intake necessarily deal only with comparatively small 
groups. The most accurate way to estimate the nutrients received is to 
measure the food before it is digested and to convert this value. Most 
such surveys are based upon answers to questions about the food 
consumed by households in the preceding day or in the preceding 
week. Such surveys are difficult to organize, rarely cover the whole of 
a year and may not be representative of the total population of a coimtry. 
An alternative approach is not to measure calorific intake but to record 
the amount of money spent on food, to determine the cost of a mini¬ 
mum diet and then to estimate the numbers who cannot afford this.^^ 

Both these methods require the measured intake to be compared 
with a norm, a safety level or the minimum requirements. Over these 
there has been much controversy. Various FAO and World Health 
Organization (WHO) committees have published recommended levels 
in terms of calories and protein. They have begun by recominending 
the minimum needs for an adult male aged 20-39 with a given body 
weight and a given level of activity. Tables are also prepared to show 
the reductions or increases necessary for age, sex, body weight and 
different levels of activity. The FAO recommendations published in 
1973 were used in estimating the incidence of himger in the Fourth World 
Food Survey and recent World Bank estimates, but have been superseded 
by a more recent report. The 1973 report was criticized principally on 
the groimds that the average requirements will conceal a great range 
in individual needs.P. V. Sukhatme has pointed out that the FAO 
average for an adult male in India is 2550 calories, but individual 
minimum needs may range from 1750 to 3350 calories. It seems gen¬ 
erally agreed that the FAO requirement figures overstate minimum 
needs, and thus any estimates based on these data will overestimate the 
extent of himger. Certainly some household surveys demonstrate that 
some groups live healthy, hard working lives on calorie intakes much 
lower than the FAO requirements. Thus tribes in New Guinea led 
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healthy lives on 1700 calories per day, and in Central Java apparently 
healthy villagers only received 1392 calories per day. On the other hand 
labourers in Panama, to whom food was made freely available, ate an 
average of 3355 calories per day without any sign of gaining weight.^^ 

Quite apart from the methodological problems of interpreting such 
surveys, they are not sufficiently representative of national populations 
to allow any national or world estimates of hunger to be made. Much 
the same may be said of income surveys: however, surveys of income 
and food consumption in various countries do reveal facts of major 
importance about the consumption of food. Sample surveys of house¬ 
holds in Bangladesh, the Philippines, Malaysia and Guatemala in the 
1980s (figure 2.1) show that there was a considerable range in average 
expenditure upon food per caput, and that this was closely related to 
income. In Bangladesh expenditure upon food in the richer families in 
the sample was five to six times that in the poorest. Not surprisingly 
richer groups bought more meat than poorer groups; more surprisingly 
in Guatemala the expenditure on cereals as well as meat increased with 
incomes. Such data support the assumption that poverty is the main 
cause of hunger, although it should be remembered that in many de¬ 
veloping countries much of the food for farm families is produced on 
the farm and income levels may be irrelevant. Surveys of calorie con¬ 
sumption by households are less common, but indicate a way of meas¬ 
uring the number of people who have less than the minimum 
requirements. Thus in India in the early 1970s 58 per cent of the 
sample population had less than the national mean of 2217 calories, 
and 79 per cent had less than the FAO adult male’s minimum re¬ 
quirement for India (table 2.5). 

A further problem in interpreting household consumption surveys is 
that calorie intake is normally measured as per caput for the household. 
Yet there is evidence that there is maldistribution within most house¬ 
holds, with men getting more than women. Children - except in early 
adolescence - need fewer calories than adults, but a study of peasant 
households in Nigeria showed that although adults were getting more 
than the FAO requirements, children were getting considerably less 
than the estimated needs of their age group. Surveys of household con¬ 
sumption in Bangladesh showed that boys got 16 per cent more food 
than girls, men 29 per cent more than their wives.^^ 

There is of course a considerable difference in expenditure - in real 
terms - upon food between the developed and the developing countries. 
The developing countries’ expenditure is less than half in most countries 
for which data are available, except in Latin America, and less than 
one-fifth in sub-Saharan Africa and India, the two regions where 
undemutrition is most prevalent (table 2.6). 
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Pesos per household per annum Expenditure upon meat, Quetzales 

Figure 2.1 Household surveys of food consumption and income in 
Bangladesh, Malaysia, the Philippines and Guatemala in the 1980s 
Source: FAO, Review of Food Consumption Surveys - 1988, Food and Nutrition 
Paper 44, Rome, 1988 


Food availability data 

A third way in which the extent of hunger can be measured is to 
estimate the amount of food available in a country in a given year, and 
to express this in terms of calories per caput per day. The FAO has 
published the results of such food balance sheets annually for all countries 
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Table 2.5 Sample survey, India, 1973-4 


Income class 

Percentage of 
total 

population 

Daily calorie 
consumption 
per caput 

Daily calorie 
deficiency 
per person 

\ 

5 

1102 

1108 

11 

5 

1528 

682 

iii 

10 

1647 

563 

IV 

18 

1904 

306 

V 

20 

2115 

— 

VI 

21 

2495 

— 

VII 

11 

2805 

_ 

VIII 

7 

3140 

— 

IX 

3 

3440 

- 

Mean 

100 

2217 

- 


Source: K. Parikh and F. Rabar (eds), Food for All in a Sustainable World: 
the IIASA Food and Agriculture Program, International Institute for Applied 
Systems Analysis, Laxenburg, Austria, 1981 


Table 2.6 Real expenditure upon food, 1988 


Area 

All food 

Meat 

Dairy, oii, fats 

Cereals, bread 

Sub-Saharan Africa 

17 

15 

9 

52 

Latin America 

59 

48 

36 

80 

All developing countries 

41 

24 

22 

87 

Pakistan 

42 

21 

49 

128 

India 

19 

2 

16 

63 

indonesia 

31 

6 

5 

114 

Philippines 

44 

31 

10 

175 

Sri Lanka 

33 

3 

7 

144 


Developed countries = 100. 

Source: United Nations, Human Development Report 1990, Oxford, 1990, p. 172 


since 1960, and for a selection of countries in the 1930s and for the 
period 1948-52. Most estimates of the extent of world hunger are 
based upon these figures.^^ 

A figure for an individual country is arrived at in the following way. 
The total food output in a year is estimated and converted into calories. 
There is deducted from this all exports of food crops, crops fed to 


The extent of hunger 19 

Uvestockj the food used for industrial purposes and seed for the following 
year’s crop. Added on to this figure is the calorific value of food imports 
and any food in stocks from previous years. It is assumed that there is 
a loss due to pests and diseases between field and retail outlet, and so 
the total output is reduced by 10 per cent. 

These estimates have been much criticized.^^ Few developing coun¬ 
tries have annual agricultural censuses, and so for many of these annual 
food output is estimated by the FAO statisticians. Even where censuses 
are carried out farmers are notoriously reluctant to report their output 
accurately for fear of taxation, and 5delds tend to be underestimated. 
Output of meat is difficult to measure unless there are figures from 
slaughterhouses. The estimates exclude alcoholic drinks, game, human 
milk and the gathering of fruits and berries, and do not allow for any 
loss in preparation in the kitchen or in waste. Thus even as an estimate 
of total calories available per caput per day these figures have their 
defects. In 1986-8 the figures ranged from 3901 calories in Belgium to 
only 1604 calories in Mozambique. The average daily supply in the 
developing countries was 3398 calories, in the developing only 2434 
calories. 

That there is a difference in food availability between the developed 
and the developing coimtries is not in question. However, the contrast 
is not quite as simple as averages for the two blocs would suggest. 
Although of the developed countries only Japan has a figure of less 
than 3000 calories per caput per day (figure 2.2), there are several 
coimtries in the developing world with food supplies little short of the 
developed countries, particularly in the Middle East and South America. 
There is indeed a continuum between those with high and those with 
low supplies, as can be seen when countries are arranged in order of the 
available calories per caput per day (figure 2.3). 

The available food supply data has been used by many writers on the 
assumption that it is identical to consumption. This is not so. In some 
developed countries annual records of food consumption are kept. The 
United Kingdom annual food survey illustrates some of the problems 
of interpreting food availability data. Each year the United Kingdom 
government collects data on quantities of food purchased for consump¬ 
tion in a sample of households. It can be seen (table 2.7) that average 
per caput consumption by households reached a peak in 1954-6 and 
has since declined; in 1986-8 it averaged only 2366 calories but the 
FAO available food supply estimate was 3259 calories. This discrep¬ 
ancy is partly explained by the fact that household consumption excludes 
sweets, soft drinks and alcohol, which provided 330 calories per day, 
and does not include meals eaten outside the household, which have 
increased. On the other hand, no estimate is allowed in the household 
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Figure 2.3 Calories per caput per day, by countries, 1986-3 
Sources: FAO, Production Yearbook 1989, vol. 43, Rome, 1990; Food Balance 
Sheets 1986-86, Rome, 1990 
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Table 2.7 Estimates of consumption and available food supplies, UK, 
1948-88 


Period 

Foodstuffs moving 
into consumption 

FAO available 
food supplies 

Household consumption 
survey 

1948-50 


3130 

2474" 

1951-3 

- 

3110 

2479 

1954-6 

3130“ 

3220 

2660 

1957-9 

3153 

3230 

2623 

1960-2 

3170 

3270 

2633 

1963-5 

3156 

3260 

2613 

1966-8 

3096 

3180 

2570 

1970-1 

3072 

3170 

2525 

1972-4 

3020 

3376 

2383 

1975-7 

2923 

3305 

2276 

1978-80 

2906 

3255 

2246 

1986-8 

- 

3259 

2366 


" 1956 only. 

1950 only. 

Source: HMSO, Domestic Food Consumption and Expenditure, Annuai Reports, 
London, 1950-88; FAO, Production Yearbooks, Rome, 1966-89 


consumption figure for waste in the home. But the annual report does 
also include an estimate of the amotmt of food moving into consxunption, 
which includes foodstuffs going to retailers, institutions, restaurants, 
manufacturers of soft and alcoholic drinks and of sweets (table 2.7). 
These estimates are nearer the FAO figures, although consistently lower. 
Similar discrepancies have been found in other countries. A survey of 
food consumption in the United States in 1976 and 1980 foimd that 
the average daily intake for males was 2381 calories, for women 1579 
calories. The available food supply calculated by the FAO for these two 
years was 3552 and 3652 calories per day respectively. Such differences 
between consumption and availability data have also been found in 
Japan and in a number of developing countries.^^ 


ESTIMATES OF THE NUMBERS 
UNDERNOURISHED 

Although the very low figures for available supply per caput in much of 
Africa, South Asia and some other parts of the developing world suggest 
that food consumption there must be low (figure 2.2), as they stand 
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they give no indication of the distribution pf hunger. However, these 
figures have been used by the FAO and the World Bank to estin^ate the 
extent of hunger more precisely. There are two ways in which this can 
be done. First, the national availability and national requirements can 
be compared, and second, the food availability data can be combined 
with figures on income distribution to estimate the numbers under¬ 
nourished. 

National needs 

FAO statisticians have calculated the number of calories needed per 
caput per day to provide everyone in the country a diet which would 
prevent undemutrition, assuming that the calorie supply available was 
distributed according to the needs of each individual, which depend 
upon age, sex and activity level.^^ A national requirement was produced 
for every country, ranging firom 2000 calories to 2710 calories per 
caput per day. National requirements for developing coimtries are lower 
than for developed coimtries because a greater proportion of the popu¬ 
lation are children. 

Food availability can then be expressed as a percentage of minimum 
requirements (figure 2.4). This shows that if food supplies were distrib¬ 
uted according to individual needs there would be no undemutrition 
anywhere in North America, Europe, the USSR, Australasia or Japan. 
This is much as expected. But in 1986-8 comparatively few developing 
countries had food supplies - including production, stocks and imports 
- less than national requirements. The areas where food supplies remain 
inadequate are tropical Africa and South Asia; in contrast thir^ years 
ago the great majority of developing countries had supplies less than 
requirements (see figure 3.6 later). 

Income distribution and consumption 

There are undoubtedly problems of malnutrition in many of the de¬ 
veloping countries that have supplies which are above requirements. 
The reason for this, of course, is that food supplies are not allocated 
according to individual need, and it is imlikely that there is any country 
where this is so. Even where rationing is practised - as in China in 
the early 1970s - malnutrition occurs. Chinese officials subsequently 
admitted that at least 10 per cent of the population then had inad¬ 
equate diets. In the mid 1980s, after agricultural reforms had greatly 
increased output, 11 per cent of the mral population were thought to 
be imdemourished.^® 

The main reason for the great differences in calorific intakes between 
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different groups in the developing countries is income, as it is indeed 
in the developed countries. The difference is that in the developed 
countries the lowest income groups have, generally, sufficient money to 
buy an adequate diet. In the United Kingdom there are only minor 
differences in calorie and animal protein consumption between income 
groups. In the developing countries this is not so, as can be seen from 
figure 2.1 and table 2.5. In India in the early 1970s 5 per cent of the 
sample population had an average daily consumption of only 1102 
calories and 20 per cent had less than 1700 calories, neither of which 
could have produced an adequate diet. 

World Bank and FAO estimates 

Because of the importance of income distribution, officials of FAO and 
the World Bank have produced independent estimates of the extent of 
undemutrition which combine the FAO food availability data and in¬ 
come distribution figures. Their estimates for the 1970s and the 1980s 
are reproduced here. 

The Fourth World Food Surveyy published by the FAO in 1977, pro¬ 
vided estimates for the numbers undernourished in 1972-4. This 
calculation was based upon estimates of the average daily consumption 
and, by making assumptions about the distribution of income, the pro¬ 
portion of the population of a country receiving a given number of 
calories per day. The minimum number of calories required to avoid 
undemutrition was set at 1.2 times the BMR and the numbers receiv¬ 
ing less than this amount were estimated for each country. As J. C. 
Waterlow observed, if people are existing at this level - and are clearly 
not totally inactive all day - then they must have made a remarkable 
metabolic adaptation to such low calorific intakes.Furthermore the 
estimate excluded China. If an estimate for China - 10 per cent of 
the mral population - is included, then in 1972-4 530 millions in the 
developing countries suffered from undemutrition (table 2.8). 

In the 1970s the World Bank published an estimate of the pumbers 
malnourished in 1975. This used the 1965 data on food availability per 
caput per day for developing countries - but again excluding China - 
and assumed that the FAO national requirements per caput were the 
minimum level needed to avoid undemutrition. These figures were of 
course much higher than the FAO minimum requirement of 1,2 BMR. 
Assumptions were made about income distributions within eaph coun¬ 
try, and the average daily consumption of each income group was 
calculated. The numbers falling below minimum requirements were 
then calculated, and projected forward to 1975 using assumed rates of 
population income and food output growth. This work concluded that 
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Table 2.8 Number of persons with food intake below the critical limit 
1972-4 


Area 

Percentage below 

1.2 BMR 

Number below 
1.2 BMR (millions) 

Africa 

28 

83 

Far East® 

29 

297 

Latin America 

15 

46 

Near East 

16 

20 

Developing countries 

25 

455 

BMR, basal metabolic rate. 

® Excluding China. 

Source: FAO, The Fourth World Food Survey, Rome, 1977, p. 

53 


Table 2.9 Numbers and proportion undernourished, 1975 



Millions 

Percentage of population 

Latin America 

112 

36 

Asia® 

924 

82 

Middle East 

94 

51 

Africa 

243 

77 

Developing countries 

1373 

71 


® Excluding China. 

Source: S. Reutlinger and M. Selowsky, Malnutrition and Poverty: Magnitude and 
Policy Options, World Bank Staff Occasional Papers No. 23, 1976, p. 31 


71 per cent of the developing countries population was undernourished 
in 1975 (excluding China) (table 2.9). After some criticisms this was 
later revised downwards to between 40 and 60 per cent of the popu¬ 
lation of the developing world. Even so this revised total was well above 
the FAO estimate for 1972-4."^® 

In 1987 the Fifth World Food Survey was published by the FAO, 
presenting estimates of the numbers undernourished in 1979-81 and 
also in 1969-71. More recently estimates on a similar basis have been 
published for 1983-5. The methodology used in this survey differed 
substantially from that in the Fourth World Food Surv^. An attempt has 
been made to estimate the number of households receiving less than 
1.2 or 1.4 BMR, using the food availability data and income distribution 
information. Again China is excluded from the estimates. In 1983-5 
(table 2.10) 348 million, 14.6 per cent of the population of the developing 
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Table 2.10 Estimates of undemutritlon in developing market economies 


Percentage of population Number of persons (millions) 



1969-71 

1979-81 

1983-5 

1969-71 

1979-81 

1983-5 

Below 1.2 BMR 
Africa 

23.5 

21.9 

26.0 

63 

78 

105 

Near East and 
North Africa 

15.7 

6.7 

5.6 

28 

16 

15 

Asia 

19.5 

15.6 

14.3 

190 

191 

191 

Latin America 

12,7 

9.8 

9.5 

35 

35 

37 

All developing 
countries 

18.6 

14.7 

14.6 

316 

320 

348 

Below 1.4 BMR 
Africa 

32.6 

30.6 

35.2 

86 

110 

142 

Near East and 
North Africa 

22.5 

10.8 

9.1 

41 

25 

24 

Asia 

28.7 

23.5 

21.8 

281 

288 

291 

Latin America 

18.5 

14.6 

14.2 

51 

52 

55 

All developing 
countries 

27.0 

21.8 

21.5 

460 

475 

512 


BMR, basal metabolic rate. 

Source: N. Alexandratos (ed.), World Agriculture: towards 2000, an FAO Study, London, 
1988, p. 66. 


world, received less than 1.2 BMR, 512 million, or 21.5 per cent of the 
population, received less than 1.4 BMR. 

In 1986 the World Bank published a second estimate of the extent 
of hunger, this time for 1980, again based upon income. It attempted 
to measure the number of households that did not meet the minimum 
calorie intake defined by the FAO and the WHO in 1973, and recog¬ 
nized two degrees of undemutrition: those who did not have sufficient 
calories for an active working life, defined as receiving below 90 per 
cent of the FAO/WHO minimum requirement; and those who did not 
receive sufficient calories to prevent stunted growth and serious health 
risks, defined as being below 80 per cent of the FAO/WHO minimum 
requirements (table 2.11). These give estimates for 1980 for the devel¬ 
oping countries (excluding China) of between 340 and 730 million, 
compared with FAO estimates of between 320 and 475 million for 
1979-81. 
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Table 2.11 Prevalence of energy-deficient diets in developing countries, 
1980 


Below 90% of Below 80% of 

requirement requirement 


Percentage of 

Population 

Percentage of 

Population 

population 

(millions) 

population 

(millions) 


Sub-Saharan 

Africa 

44 

150 

25 

90 

East Asia® 

14 

40 

7 

20 

South Asia 

50 

470 

21 

200 

Middle East and 

North Africa 

10 

20 

4 

10 

Latin America 

13 

50 

6 

20 

All developing 

countries 

34 

730 

16 

340 


® Excluding China. 

Source: World Bank, Poverty and Hunger: Issues and Options for Food Security in 
Deveioping Countries, Washington, D.C., 1986, p. 17 


CONCLUSIONS 

It will be apparent that there are great differences in the estimates of 
the numbers undernourished made by the FAO and the World Bank 
in the 1970s and 19808, and this has led some to believe that it is 
impossible to calculate with any accuracy the numbers undernourished. 
This is almost certainly true.^^ But the figures do have value for they 
give some indication of where the greatest proportion of the population 
are undernourished, and where the absolute numbers are greatest. 

In the early 1980s between 320 and 730 millions were undernour¬ 
ished, between 14 and 34 per cent of the population of the developing 
world. This excludes China, which in the mid 1980s may have had 
some 87 million suffering from undemutrition.'^^ There are important 
consistencies in the pattern of distribution. In all but one (South Asia 
in the first column of table 2.11) of the estimates shown, Africa has the 
highest proportion of the total population undernourished, the Near East 
and Latin America the lowest. However, a quite different pattern emerges 
if the total numbers imdemourished is considered, for it is Asia, and in 
particular South Asia, where a large proportion of the total numbers 
malnourished are to be found. Indeed, whichever year or method is 
considered, at least 60 per cent of the undernourished are in Asia. 
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There is a further reason to attempt to calculate the numbers under - 
nourished, and that is to determine whether the problem is getting 
worse or better. Recent FAQ estimates give some indication of this 
(table 2.10), but before considenng these figures the problem of hunger 
should be seen in a longer historical perspective. 




3 

A Short History of Hunger 


Few of the recent estimates of the extent of world hunger have at¬ 
tempted to measure change over time; even fewer have considered the 
extent of hunger in the developed world. Yet half a century ago most 
discussions of world hunger were concerned as much with the problems 
of malnutrition in Europe and North America as in Africa, Asia or 
Latin America. Indeed it is only since the end of the Second World 
War that malnutrition has ceased to be a major problem in Europe and 
the United States. In this chapter the decline of imdemutrition and 
malnutrition in Europe is described; and then an attempt is made to 
trace the changes in the extent of hunger in the developing world since 
the 1930s. 


THE ELIMINATION OF HUNGER IN EUROPE 
Pre-industrial Europe 

Most historians would agree with Carlo Cipolla that before 1800 the 
poor of Europe - most of the population - were in a chronic state of 
undernourishment.^ Those who relied upon wages had to spend most 
of their income on food. Moreover, because bread was the cheapest 
source of energy, it and other vegetable foods were the bulk of the diet, 
with littie meat, milk or cheese being eaten. Nor were farmers - at least 
those with little land — much better off. Wilhelm Abel has calculated 
that a twelfth-century farmer with six hectares would have to give half 
his grain to the Church or lord, leaving a family of five with only half 
a kilogram of grain per head per day - too little by modem standards. 
Braudel has surmised that pre-industrial Europeans got about 2000 
calories per day, much the same as Chinese agriculture produced be¬ 
fore the eighteenth century, and below the level of all but a few devel¬ 
oping countries today. ^ 
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But more attention has been paid to the fluctuations in food con¬ 
sumption in pre-industrial Europe than to average conditions, for it was 
the extremes that attracted contemporary writers and, later, historians. 
Long- and short-term fluctuations can be distinguished. The long term 
has been outlined by Braudel and Abel. The bubonic plague of 1348 - 
50 drastically reduced the population of Europe, which did not recover 
until the late fifteenth century. However, for the surviving farmer there 
was more land, and, for the labourer and artisan, higher real wages. 
The population of Europe was better fed in the fourteenth and fifteenth 
centuries than in the sixteenth, seventeenth or eighteenth centuries. 
There is little evidence on food consumption to support this; it is 
inferred from the trends in the purchasing power of wages, which fell 
in the late sixteenth century and did not recover to their medieval level 
until the mid nineteenth century. Some fragmentary data on meat con¬ 
sumption suggest that meat was a common part of the diet in the four¬ 
teenth century and then declined, not recovering to the medieval level 
in Germany until the mid nineteenth century.^ 

Rather more attention has been paid by historians to short-term 
fluctuations in food consumption. They were of two types. First were 
famines, where food shortages occurred for one or more years over 
a wide area. Second were the more localized food shortages which 
occurred only in one parish or a group of parishes, which led perhaps 
to a few deaths, and which were treated by contemporaries as part of 
the normal course of events. Indeed these subsistence crises received 
little attention from historians until work by historical demographers on 
parish registers revealed their existence. 

Famines are a much discussed part of European history. Thus few 
parts of Western Europe escaped frie great crisis of 1314-16, and they 
are well attested from then until the 1840s, Although it was Ireland that 
suffered most from the failure of the potato crop in the 1840s, other 
parts of Europe also had acute food shortages at that time. But this may 
be described as the last major famine in Western Europe. The frequency 
and extent of famine had been in decline in Western Europe long 
before the mid nineteenth century. The last major famines occurred in 
England in the 1620s, in Scotland in the 1690s, in Germany, Switzerland 
and Scandinavia in 1732, and in France in 1795, although many parts 
of Europe were afflicted with harvest failure and high prices in 1816."^ 
These major outbreaks, covering large areas, declined in impact in the 
eighteenth century. Not only were better farming methods increasing 
crop yields, but new crops like the potato were providing more secure 
supplies, and a wider range of crops was freeing the population from 
the hazards of depending upon one grain. Equally important, transport 
improvement both internally and internationally was reducing isolation, 
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and governments both local and national were paying more attention to 
what would nowadays be called famine relief.^ 

These major crises have of course received much attention from 
historians. But there were other less dramatic but more frequent and 
localized demographic crises which have been revealed by the work of 
historical demographers studying parish registers, particularly in France. 
From the late sixteenth to the early eighteenth century, crises were 
common. Harvest failure led to a rise in the death rate, a fall in the 
birth rate and fewer marriages. Once the crisis was past, marriages and 
births recovered. Initially these events were described as subsistence 
crisesi and deaths were attributed to starvation. But others have argued 
that this was rare, and the malnourished were simply more susceptible 
to infectious disease. As in the developing countries today, poverty, 
malnutrition and infectious disease were interlocked and interrelated. 
But even these local crises were diminishing in the eighteenth century: 
thus although the English rioted over food prices in the later eighteenth 
century, few died from hunger.^ 

There are no estimates of national consumption levels or available 
food supplies before the nineteenth century, and the level of food con¬ 
sumption has been inferred from trends in real wages or contemporary 
descriptions of meals consumed by the very rich or the very poor. In 
the last two decades historians have attempted to establish the history 
of European nutrition upon a more scientific basis using the records of 
food bought for institutions such as monasteries, workhouses, schools 
and military establishments.^ However, the national food supplies of 
various countries have been calculated from the early nineteenth cen¬ 
tury and converted into their nutritional equivalents. It is thus possible 
to trace with more confidence changes in the level and composition of 
national diets from the early nineteenth century to the present.® 

Trends in national food supplies after 1800 

Estimates have been made for Norway from the eighteenth century to 
the second half of the nineteenth century (table 3.1), for France and 
Germany from 1800 to the present and for Italy, the United States and 
Japan from the later nineteenth century (figure 3.1). Together with 
more detailed estimates for France, they allow the major trends in 
available food supplies - but not actual consumption - to be discerned. 

In the early nineteenth century, Norway (table 3.1) and France and 
Germany (figure 3.1) had daily food supplies below 2000 calories per 
caput, a level found in the mid 1980s only in Bangladesh, Haiti and the 
poorer African countries, and well below nearly all of modem Latin 
America, North Africa, the Near East and East Asia. France’s supply 
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Table 3.1 Estimated food supplies in Norway (calories per caput per day) 


Year 

Food supply 

1723 

1400 

1809 

1800 

1835 

2250 

1855-65 

3300 


Source: M. Drake, ‘Norway’, in W. R. Lee (ed.), European Demography and 
Economic Growth, 1979, p. 293 
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Long - term trend of per caput consumption in calories 

Figure 3.1 Food supply in selected developed countries, 1780-1970 
Source: A. Weber and E. Weber, ‘The structure of world protein consumption and 
future nitrogen requirements’, European Review of Agricuiturai Economics, 2, 
1974-5, pp. 169-92 


of total protein in the early nineteenth century - just over 50 grams per 
caput per day - was also below that of most countries in Africa and 
Asia today, as was the supply of animal protein. In France and Ger¬ 
many the latter was below 20 grams, again similar to many developing 
countries at present (figure 3.2). Not all Western Europe was so poorly 
provided in the early nineteenth century; in the southern Netherlands 
the daily supply was 2200 calories, but with alcohol included this ex¬ 
ceeded 2500 calories; 73 grams of protein were available.^ 

However, after 1800 there was a continuous increase in the national 
calorie supply per caput in France and Germany (figure 3.1). It ex¬ 
ceeded 3000 calories per caput in Norway by the 1850s, in Britain 








1780 1800 1820 1840 1860 1880 1900 1920 1940 1970 

Long-term trend of per caput consumption of animal protein 

Figure 3.2 Supply of animal protein in selected developed countries, 
1780—1970 Source: A. Weber and E. Weber, The structure of world protein 
consumption and future nitrogen requirements’, European Review of Agricultural 
Economics, 2, 1974-5, pp. 169-92 
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Table 3.2 Meat consumption in the German Empire in the nineteenth 
century (kilograms per head per year) 


Year 

Meat consumption 


1816 

13.6 


1840 

21.6 


1873 

29.5 


1892 

32.5 


1904-5 

46.8 



Source: W. Abet, Agricultural Fluctuations in Europe. From the Thirteenth to the 
Twentieth Centuries, London, 1980, p. 267 


possibly by the 1850s and certainly by the ISSOs, in France by the 
1870s and in Italy by the early twentieth century. At the beginning of 
the nineteenth century not only were national supplies per caput very 
low, but most of the calories were derived from vegetable foods; three- 
quarters of the French food supply was provided by bread and pota¬ 
toes. After the 1820s not only did the calorie supply increase rapidly, 
but the amount of animal food also increased, although relatively slowly 
(table 3.2); as late as the 1870s 70 per cent of French calories were still 
derived from bread and potatoes. 

At the end of the nineteenth century there began a fundamental 
change in the diet of Western Europe. Once national food supplies had 
reached 3000 calories per caput there w^s comparatively little further 
increase in total calorie supply, or for that matter in total protein sup¬ 
ply. Instead there were major changes in the composition of the diet. 
Animal foods began to provide an increasing proportion of calorie in¬ 
take. Thus in France animal food provided one-fifth of all calories in 
1900, but this had risen by the 1960s to one-third. In 1900 75 per cent 
of all protein intake was derived from vegetable foods, but by the 1960s 
two-thirds of all protein came from animal foods. Not only have vegetable 
foods provided a declining percentage of calorific intake this century, 
but the absolute quantities of bread and potatoes consumed has declined. 
There has also been an increase in fat and sugar consumption.^^ 

Since 1800 there have been fundamental changes in food supplies in 
Western Europe. Paul Bairoch has calculated, using FAO estimates of 
nutritional requirements and the age and sex structures of the French 
population in 1830, that the minimum national requirements were 2300 
calories per caput per day. In the early nineteenth century France, 
Norway and Germany all had supplies below this level. HencCj even if 
national supplies had been equitably distributed, they would have been 
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Table 3.3 Income and nutritional value of household budgets, England, 
1887-1901 



Income class 
(shillings per week) 

Calories per 
caput per day 

Grams of protein 
per caput per day 

A 

Under 18 

1578 

42 

B 

18-21 

1964 

51 

C 

21-30 

2113 

58 

D 

30 and over 

2537 

72 

E 

Families with servants 

3256 

96 


Source: D. J. Oddy, ‘Working class diets in late nineteenth-century Britain’, 
Economic History Review, 23, 1970, pp. 314-23 


insufficient. From the 1820s there were rapid increases in national food 
supplies, such that by the mid nineteenth century most countries had 
available food supplies sufficient to eliminate hunger. The increase in 
calorie supplies came mainly from increases in supplies of bread and 
potatoes. But from the 1890s there was a steady increase in the pro¬ 
portion of food supplies derived from animal foods. 

Hence at various times in the nineteenth century the national food 
supplies of most West European countries reached a level which was, 
probably for the first time, sufficient to eliminate undemutrition and 
malnutrition if distributed according to need. But as has already been 
seen, national food supplies are not a sufficient guide to the extent of 
hunger. 

Household consumption 

That the food supplies of West European countries were not equally 
distributed in the nineteenth century, in the first half of this century, or 
indeed today, is undoubted; nor is there any doubt that low incomes 
were the prime cause of low food intake. D. J. Oddy has shown, from 
a number of household budgets of the late nineteenth century, how 
calorific intake varied with income in England (table 3.3). 

There is little doubt that elsewhere in Europe the nutritional intake 
of poor families was inadequate in the later nineteenth century. Budg¬ 
ets of poor households in France collected by Le Play and his followers 
between 1856 and 1901 gave a mean of 2791 calories, but the range 
was from 1638 to 4678. One peasant household had a daily supply of 
4161 calories, 86 per cent derived from bread.^^ 

Most historians seem agreed that, although national food supplies 
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were sufficient for much of the second half of the nineteenth centur}^ 
in Britain, thei^e must have been widespread malnutrition because of 
the very marked inequalities in income distribution and the low level of 
- wages of the poorest, although there is no reliable way of measuring 
the extent of malnutrition or (less common) undemutrition/^ The 
Edwardian period saw considerable concern about the extent of mal- 
nutrition. The health and nutrition of the working class became a matter 
of government enquiry, prompted initially by the discovery that many 
volunteers for the Boer War were rejected on medical grounds, and that 
part of the cause of this was malnutrition. The reports of the school 
inspectors also revealed much evidence of malnutrition among chil¬ 
dren. On the eve of the First World War the Board of Education stated 
that 11 per cent of English children had defective nutrition. 

Malnutrition persisted into the inter-war period. By then more was 
known of the causes of malnutrition, more data were available on 
nutrition and more scientific surveys could be carried out. The depres¬ 
sion of the 1930s and the large number of unemployed drew attention 
to this problem. Sir John Boyd Orr estimated that half the population 
of Britain had incomes too srnal! to provide a diet sufficient for opti¬ 
mum growth and health. The League of Nations was much concerned 
with the extent of malnutrition in Europe, and had laid down minimum 
nutritional requirements for health. The British Medical Association 
calculated that one-third of the population of Britain lacked the in¬ 
comes to acquire this diet. Nor was malnutrition confined to Britain. 
A later League of Nations report stated that there was no country in 
Europe where all the population reached the minimum diet and that 
scurvy, anaemia and rickets were widespread. Government reports in 
the United States also revealed an alarming level of malnutrition.^® 

Changes in health, nutrition and mortality 

Modem inquiries into undemutrition in the developing countries have 
compared the growth of children in height and body weight with a 
healthy norm to obtain some measure of the extent of hunger. Long¬ 
term changes in the height of children, adolescents and young men can 
also indicate how the nutritional status of a population has changed 
over time, although of course other factors may influence height. Simi¬ 
larly, the age of menarche in girls is influenced by a variety of factors, 
but long-term changes are thought to reflect changes in nutrition. 

There is evidence to suggest that there have been significant increases 
in average height in Europe over the last 100 years and probably over 
even longer periods. Thus adult males in Europe are now 6-9 cm taller 
than they were in the 1870s. In Norway, for example, although there 
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was little increase in the average height of adults between 1760 and 
1830a it rose by 3 mm per decade over the next forty-five years and by 
6 mm per decade from 1875 to 1935. Records of conscripts in Holland 
show a similar rate of increase, although height actually fell between 
1820 and 1860. Studies of children also show that the average height 
for particular ages has risen. Thus the height and weight of school- 
children in Oslo rose between 1920 and 1940, fell during the war, and 
increased thereafter. In Sweden the average height of 18-year-old boys 
rose from 168.5 cm in 1883 to 178.4 cm in 1969-71. Rather more 
dramatic evidence is available on children in London. The records of 
the Marine Society, who placed poor children in the navy, suggest that 
the average height of boys bom after 1815 was 7.5-12.5 cm greater than 
those bom in the 1770s. Thirteen year olds bom 1753-80 averaged 130 
cm; a sample of 13-year-old boys in the London County Council area 
in 1965 averaged 155.5 cm.^^ 

Differences in nutrition are also a major factor in the age of menarche 
among girls. At any one time there are differences according to income, 
those in richer families reaching menarche earlier than those in poorer. 
There are also changes over time; a study of working class women in 
Norway suggests that the average age of menarche fell from 15 years 
in the 1840s to 13 in 1950. Comparable declines have been recorded 
in England.^® 

Although nutrition may not be the only cause of changes in height, 
body weight and menarche over time - genetic factors may help explain 
long-term increases in height - it is undoubtedly important, and these 
changes reflect improved nutrition in Europe over the last 150 years. It 
is noteworthy that recent studies suggest that native bom whites in 
the United States were not far short of modem heights as early as the 
late eighteenth century and were taller than Europeans at the time. The 
difference in height between adult males in Europe and those in 
the United States has markedly diminished in this century, as have 
differences in average height between children and adults of different 
income groups within developed countries. It is important to note that 
the increase in height - and so of nutrition - has not been continuous 
in the United States. Heights increased until the 1830s, and then fell, 
recovering only after 1890; this has been attributed to a fall in calorific 
intake as agricultural output failed to keep up with population growth. 
A similar decline took place in Sweden in the first part of the nineteenth 
century. 


Child nutrition and mortality 

Modem nutritional experts believe that protein calorie deficiency is a 
major cause of child mortality, i.e. the death rate of children aged 1-5. 
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However, the close interrelationship between infection and malnutri¬ 
tion makes authoritative pronoimcements on this difficult, and certainly 
a decline in the child mortality rate may reflect improvements m san¬ 
itation and water supplies as much as improvements in nutritional status. 

There is little evidence of acute protein calorie malnutrition in Britain 
or the United States in the nineteenth century, although symptoms that 
appear to resemble kwashiorkor were described in Germany, Switzer¬ 
land and Italy. Moderate and mild forms, however, are thought to have 
been widespread. In those countries for which records of child mortal¬ 
ity exist there was a decline in the nineteenth century that has contin¬ 
ued to the present; in most countries the decline in infant and child 
mortality preceded that of the older age groups.^*^ 

The longest available series of child mortality rates is for Sweden. In 
the late eighteenth century rates exceeded forty per thousand but began 
a continuous decline from the second decade of the nineteenth century, 
reaching twenty-five per thousand in the 1830s, sixteen per thousand 
in 1899-1902 and 4.1 per thousand in 1929-32. The rate now stands 
at 0,4 per thousand. The decline in Denmark followed a very similar 
course. In England the rate was higher than in Sweden in the mid 
nineteenth century - at about thirty-five per thousand - and did not 
begin a permanent decline until the 1860s; it remained above the 
Scandinavian rates until after the Second World War. France and the 
Netherlands also showed improvement in expectation of life at yotmger 
ages from the mid nineteenth century.^* There remains considerable 
controversy about the evidence of child mortality rates as a guide to 
improved nutritional status. Some authorities believe that falling 
mortality in the nineteenth century was due to better food supplies, a 
reduced rate of malnutrition and hence greater resistance to infectious 
disease. Others have doubted the significance of nutrition and have 
attributed most of the decline to improvements in public health, noting 
that the life expectancy of well-fed American families in the mid 
nineteenth century was not very different from the supposedly mal¬ 
nourished West Europeans. It can be said, however, that in the early 
nineteenth century child mortality rates were comparable with those in 
the poorer developing countries in the 1940s - over forty per thousand 
- and have fallen to levels below one per thousand today.^^ 

The combined evidence of national food supplies, household bud¬ 
gets, heights and falling child mortality rates suggests great improvement 
in the nutritional status of the population of Western Europe from the 
eighteenth century to the present. In the late eighteenth century and 
early nineteenth century national food supplies were as low - indeed 
lower - as those at present in the poorer parts of Africa and South 
Asia. The nineteenth century saw a rapid growth in calorie supplies, 
this century the growing importance of animal foods. But malnutrition 
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persisted until the 1930s because significant proportions of the popu¬ 
lation had incomes too low to provide an adequate diet. By the 1930s 
Portugal was the only country in Europe with a national food supply 
below national requirements. 

THE DEVELOPING COUNTRIES 

Little is known of the nutritional status of the populations of Africa, 
Asia and Latin America before the twentieth century. The first estim¬ 
ates of calorie supplies were made by the FAO in the first World Food 
Surveyy published in 1946 but relying upon data collected in the 1930s. 
It is clear that the great difference between the developing and devel¬ 
oped countries already existed (figure 3.3) although calorie availability 
per caput was lower than at present in both regions. Clearly the com¬ 
paratively low supplies of developing countries today cannot be due, as 
is sometimes suggested, solely to the rapid population growth of the last 
forty years. 

If calories per caput were inadequate in the 1930s in much of Africa, 
Asia and Latin America, so too was the quality of the diet. There are 
no national records of protein per caput in the 1930s. However, M. K. 
Bennett estimated the proportion of total calorie intake derived from 
cereal and root crops, and argued that if this exceeded 80 per cent the 
population would be malnourished.^^ The whole of Asia - except Japan 
- and most of Africa fell into this category, whereas parts of Eastern 
Europe and North Africa had between 70 and 80 per cent, comparable 
with France in the early nineteenth century (figure 3.4). Nowhere in 
Latin America, however, did the proportion exceed 70 per cent. North 
America, Australasia and North West Europe had less than 40 per cent 
of their calories from cereals and roots. By the 1980s (figure 3.5) there 
had been marked changes in both the developed and the developing 
countries; in only a handful of countries did the proportion still exceed 
80 per cent, and most of the population of Latin America lived in 
countries where the proportion was below 50 per cent. The difference 
within the developed region between Western Europe on the one hand 
and southern Europe, Eastern Europe and the Soviet Union on the 
other still persists, although the proportion of calories derived from 
cereals and roots has declined in the latter areas. 

Since the end of the Second World War more detailed and more 
reliable evidence on national food supplies has become available. Further¬ 
more the FAO of the United Nations has published five world food 
surveys. These should give some indication of the trend in the numbers 
malnourished in the developing world (table 3.4). The first World Food 
Survey (1946) dealt with the 1930s and estimated that then one-half of 
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the world’s population had inadequate diets. The Second World Food 
Survey (1952) made no estimate of the extent of hunger, but noted that 
59.5 per cent of the population lived in countries where daily food 
supplies were less than 2200 calories, and a similar proportion lived 
in countries where daily supplies of animal protein were less than 15 
grams; it must be assumed that it is this information that Sir John Boyd 
Orr used to make his statement that two-thirds of the world’s popula¬ 
tion lived lives of malnutrition and hunger.^^ In The Third World Food 
Survey (1963) it was argued that only 10-15 per cent of the world’s 
population had an insufficient calorie supply, but that 60 per cent of 
the population of the developing countries suffered from malnutrition 
caused by a lack of animal protein. By the time of The Fourth World 
Food Survey^ it had been decided that animal protein was not essential 
for health and that a diet which provided a sufficient supply of calories 
would also provide sufficient protein and vitamins. This survey found 
that only 455 million in the non-Communist developing countries suf¬ 
fered from undemutrition. Estimates for the Communist countries would 
make the total 630 million, about 15 per cent of the world population. 
The most recent survey found that in 1979-81 only 335 million re¬ 
ceived less then 1.2 BMR, a further decline in numbers and proportion. 

The apparent decline in the proportion and the absolute numbers 
suffering from undemutrition and malnutrition in the FAO surveys is 
a result of the very different ways in which each survey defined and 
measured hunger; hence the fall from 1950 to 1979-81 cannot fee used 
to show that the problem of hunger has diminished. It is, however, 
possible to use the figures on available food supplies published by the 
FAO, if not to provide an accurate estimate of the extent of hunger, at 
least to indicate some trends between 1950 and 1988. There are four 
ways of doing this. 

Trends in available food supplies per caput Between 1950 and 1988 
available food supply per caput rose in the world as a whole, in the 
developed world, in the developing world and in all the major regions 
(table 3.5). There is no information on how these supplies were distrib¬ 
uted among the population in either year, but in 1950 available sup¬ 
plies in Africa and Asia were very low, and even if supplies had been 
equally distributed would probably not have provided an adequate diet. 
However, it is very clear that the dramatic decline in food supplies per 
caput predicted by many in 1950 has not occurred. 

Numbers living in countries with less than 2200 calories per caput per day In 
The Second World Food Survey attention was drawn to the numbers living 
in countries with less than 2200 calories, the assumption being that a 
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Table 3.5 Average available food supply per caput per day, 1950-88 



1950 

1961-5 

1969-71 

1978-80 

1987-9 

1950-88, 

percentage 

change 

Developed 

Europe 

2689^ 

3420 

3339 

3477 

3459 

28.6 

North 

America 

3131 

3492 

3467 

3624 

3656 

16.8 

Oceania’’ 

3176 

3432 

3360 

3257 

3220 

1.4 

USSR 

3020 

3542 

3388 

3486 

3380 

11.9 

Total, 

developed 

2878 

3471 

3382 

3486 

3415 

18.7 

Developing 

Asia® 

1924 

2068 

2192 

2326 

2487 

29.3 

Africa'’ 

2020® 

2165 

2276 

2311 

2360 

16.8 

Latin 

America 

2376 

2413 

2531 

2591 

2724 

14.6 

Total, 

developing 

1977 

2115 

2239 

2350 

2474 

25.1 

World 

2253 

2494 

2537 

2617 

2703 

20.0 


® No data for Eastern Europe: assumed to be the same as Western Europe for 
aggregated figures. 

^ Australia and New Zealand only. 

® Includes China, Japan and Israel. 

^ All Africa, including South Africa. 

® Data for 44 per cent of population only; other countries are assumed to have the 
same average. 

Sources: FAO, The Second World Food Sun/ey, Rome, 1952; Production Yearbook 
1976, vol. 30, Rome, 1977; Production Yearbook 1982, voi. 36, Rome, 1983; 
Production Yearbook 1989, vol. 43, Rome, 1990 

large proportion of the population would be undernourished. This seems 
reasonable, for when in The Fourth World Food Survey national mini¬ 
mum requirements were estimated for each developing country, in most 
cases they were more than 2200 calories. There was little change in the 
proportion of the world’s population living in such countries between 
1950 and 1961-5, while the absolute numbers greatly increased (table 
3.6). However, since 1961-5 both the proportion and the absolute 
numbers have declined, and by 1984-6 only one-tenth of the world’s 
population lived in countries with available food supplies of less than 
2200 calories per day. 
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Table 3.7 Population receiving less than the minimum requirement of 
1.2 BMR, 1950-88 



1948-50 

1961-5 

1972-4 

1978-80 

1986-8 

Numbers (millions) 

Africa 

60 

94 

83 

72 

181 

Latin America 

46 

54 

46 

41 

36 

Asia (including China) 

444 

502 

397 

421 

477 

Total 

550 

650 

526 

534 

694 

Percentage of population 

Developing countries 

34 

29 

20 

17 

18 

All countries 

23 

21 

13 

12 

14 


Sources: FAO, The Fourth World Food Survey, Rome, 1977; The State of Food and 
Agriculture, 1981, Rome, 1982; Production Yearbooks, Rome, 1948 onwards 


Changes in the numbers receiving less than 1,2 BMR In The Fourth World 
Food Survey FAO statisticians calculated the numbers receiving less 
than 1.2 BMR in 1972-4, A simplified way of calculating these num¬ 
bers can be applied to FAO food availability statistics for other years 
(table 3.7). The numbers receiving less increased from 1950 to 1961- 
5i declined in the 1970s3 but has increased again since 1980. The 
proportion receiving below the critical intake fell continuously from 23 
per cent in 1950 to 12 per cent in 1980, but has since risen slightly 
(table 3.7). In The Fifth World Food Survey a different methodology was 
used by the FAO to calculate the numbers receiving less than 1.2 BMR 
(table 2.10); although not covering the whole of the post-war period, 
these figures do suggest that the downward trend in the proportion 
undernourished and the relatively small increase in the numbers in the 
1970s was arrested in the 1980s3 ^ period of severe economic crisis in 
Africa and Latin America. 

Changes in the number of countries not meeting national minimum require¬ 
ments In the early 1960s and 1970s nearly all the countries in Asia 
and Afnca had calorific supplies insufficient to meet national require¬ 
ments as defined in The Fourth World Food Survey^ as had the majority 
of countries in Latin America (figure 3.6). By the 1980s, however, the 
oil exporters of North Africa and the Middle Bast were importing 
enough food to provide supplies above this minimum, and China by a 
combination of improved production and imports had supplies above 
the minimum. Over the last thirty years the problem of insufficient 







The Fourth World Food Survey, Rome, 1977 
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Table 3.8 Mortality rate in children aged 1-4 years (per 1000 children) 



1950-2 

1960-2 

1966 

1975a 

Sweden 

1.3" 

0.9 

0.7^ 

0.4 

United Kingdom 

1.4^’ 

0.9 

0.8*= 

0.6" 

Uruguay 

2.2 

1.3 

1.3 

1.6 

Trinidad and Tobago 

5.8 

2.5 

2.0 

1.9 

Argentina 

5.0 

4.3 

2.4 

0.7 

Jamaica 

10.5 

6.8 

4.7 

__ 

Venezuela 

11.9 

5.7 

4.9 

1.6 

Chile 

12.9 

8.2 

5.0 

2.2 

Costa Rica 

14.6 

7.5 

6.0 

3.1 

Panama 

9.5 

7.9 

8.0 

3.4 

Peru 

19.8 

15.7 

10.5 

8.3 

Mexico 

28.6 

13.8 

10.9 

__ 

El Salvador 

31.1 

17.1 

13.5 

8.8" 

Guatemala 

46.3 

32.4 

29.5 



® Male child mortality only. 

^ 1950. 

° 1965. 

England and Wales. 

® 1971. 

Sources: J. M. Bengoa, ‘Recent trends in the public health aspects of protein- 
calorie malnutrition’, WHO Chronicle, 24, 1970, pp. 552-61; United Nations, 
Demographic Yearbook 1979, New York; Demographic Yearbook 1986, New York 


supplies per capita has become concentrated into sub-Saharan Africa 
and South Asia. 

Declines in child mortality 

As seen earlier there was a continuous fall in child mortality in Western 
Europe from the middle of the nineteenth century. This must have 
reflected a decline not simply in malnutrition but also in infectious 
diseases.In the period since the end of the Second World War there 
has also been a marked decline in child mortality — those over 1 year 
and under 5 - in those few countries in the developing world for which 
age specific mortality rates are available over this period (table 3.8). 
Although in the few African countries for which estimates are available, 
such as Togo and Benin, child mortality is over forty per thousand (com¬ 
parable with Sweden in the late eighteenth century), in many develop¬ 
ing countries it has fallen below ten per thousand, a rate not achieved 
in England and Wales until 1920.^^ 
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Table 3.9 Changes in the probability of dying between birth and age 5 
per 1000 live births, median for regions 



1960-5 

1965-70 

1970-5 

1975-80 

1980-5 

Latin America 

105 


89 

52 

42 

Asia 

128 

114 

91 

68 

55 

Middle East 

195 

183 

180 


141 

Africa 

233 

226 

220 

193 

198 


Sources: K. Hill and A. R. Pebley, ‘Child mortality in the developing world’, 
Population and Development Review, 15 (4), 1989, pp. 657-87 


Data on the mortality of all children under 5 since the 1960s shows 
a continuous fall until the late 1970s. In both Africa and the Middle 
East the probability of dying before the age of 5 then increased slightly 
(table 3.9) in the 1980s5 possibly as a result of the economic recession 
of the later 1970s and due to cuts in health services in Africa in the 
1980s. However, there is little doubt that the general trend in child 
mortality in the developing countries has been downwards since 1950.^^ 

CONCLUSIONS 

Although it is not possible to make any firm statements about the 
extent of hunger over the last 200 years, some conclusions can be 
drawn. 

First, in the early nineteenth century many countries in Western 
Europe had available food supplies which were below the national 
minimum requirements, and from this it can be inferred that a consid¬ 
erable but unknown proportion of the population was both undernour¬ 
ished and malnourished. This was due to the very low productivity of 
agriculture and the poverty of much of the population. 

Second, by the later nineteenth century most countries in Western 
Europe had national food supplies that would have provided an ad¬ 
equate diet for everyone if distributed according to needs. But contem¬ 
porary descriptions suggest that malnutrition was still widespread. The 
evidence of contemporary working class household budgets, the reports 
of school inspectors and the rejection rates of army volunteers all sug¬ 
gest widespread malnutrition in England.^® Malnutrition was still 
widespread in the 1930s, not only in Britain but also in Europe and the 
United States. Indeed it was not until the period since the end of the 
Second World War that malnutrition declined to a very small proportion 









54 A short history of hunger 


of the population of the developed world. The principal reason for the 
earlier widespread malnutrition was poverty; substantial proportions of 
the population had incomes too small to buy an adequate diet. Thus 
it was not until the remarkable economic growth in the 1950s and 
1960s that the incomes of the least well paid rose above the levels 
necessary to provide an adequate diet. There were other factors that 
contributed to the decline of malnutrition. The first was the improved 
knowledge of nutrition; it was not until the early part of this century 
that the significance of vitamins was known. The second was the de¬ 
cline in infectious disease from the late nineteenth century; as cleaner 
water supplies and more effective sanitation were provided, so the in¬ 
cidence of gastric diseases declined, and this may have reduced the 
influence of malnutrition. Third, in much of Europe and the United 
States legislation to prevent the sale of diseased and adulterated food 
must have not only reduced poisoning but also increased the nutritional 
value of foods sold in shops. Finally, in some countries the state made 
efforts to improve the diet of children; thus, for example, in Britain the 
provision of school meals and milk may have helped reduce the extent 
of malnutrition. 

Thus it is clear that the provision of adequate national food supplies 
is not sufficient to ensure the elimination of undemutrition and malnu¬ 
trition. The poor must have enough money to purchase the minimum 
diet. It is disturbing to note that there was a lag of up to a century be¬ 
tween some European countries’ achievement of an adequate national 
food supply and the elimination of malnutrition. But equally clearly 
in the early nineteenth century much of Europe had insufficient food 
supplies for its population quite regardless of income differences; this 
was attributable to the very low level of agricultural productivity, the 
high cost of transporting food, the difficulties of preserving perishable 
foods and the losses of foods in storage. Nor are all countries in the 
developing world today capable of providing an adequate food supply 
even when imports are taken into account (see figure 2.4). 

In the post-war period malnutrition has been largely confined to the 
developing countries; paradoxically, at the time it became fashionable 
to speak of the world food problem, malnutrition became a problem 
almost exclusively of Africa, Asia and Latin America. It would seem 
likely that between 1945 and 1980 the proportion of the population of 
the developing countries suffering from undemutrition declined; even 
with the great increase in population, the absolute numbers did not 
greatly increase. But in the 1980s this long-term decline suffered a set 
back, and both absolute numbers and the proportion undernourished 
increased. 



4 

Population and Poverty 


In the 1930s malnutrition was thought to be due to poverty; few attrib¬ 
uted the problems in Europe or the United States to excessive popu¬ 
lation growth. Indeed the prime concern of demographers at the time 
was why the rate of European population growth was so low. The 
World Food Survey (1946) also argued that the extent of hunger was 
due to poverty and had little to say about population growth, but by the 
time of The Second World Food Survey (1952) there were fears that the 
rapidity of population growth in the developing countries, which was 
becoming apparent as the first censuses taken for some time became 
available, might prevent the elimination of hunger.^ Throughout the 
1950s and 1960s it came to be assumed that the major cause of hunger 
in the developing countries was population growth: quite simply the 
numbers in Africa, Asia and Latin America were growing faster than 
the capacity of agriculture to supply food. 

By the 1970s, however, this point of view was under challenge. It 
could be shown first that per caput food supplies were very low in the 
developing countries in the 1930s (see figure 3.3), so that although 
post-war population growth may have prevented the improvement of 
post-war consumption levels, it could hardly be said to have caused 
their lowness. Second, after all the gloomy predictions of the 1950s and 
1960s, it seemed clear that at the world level food production had kept 
up with population growth, and that world food supplies per caput 
were somewhat above the level of the 1930s or early 1950s. Conse¬ 
quently it became common to attribute hunger in the developing 
countries to poverty, and efforts were made to measure the numbers 
without the resources to acquire enough food. 

Unfortunately these conflicting views of the problem have been con¬ 
nected with opposing ideological views of the world. There has been a 
tendency for those who believe that inequality of income distribution 
is the only cause of hunger to ignore the consequences of population 
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growth, and for those who believe that poverty is solely a result of too 
rapid population growth to neglect income inequalities. There seems 

no need to take such entrenched positions. At any one time the exist- i 

ence of undemutrition or malnutrition is surely due to poverty - to the i 

lack of income, employment opportunities or sufficient land. But, over j 

time, population growth is equally surely one possible cause of poverty. j 

The aim of this chapter is to outline the growth of population in the i 

world since 1950, with some reflections on earlier growth, as a back- | 

ground for the discussion of the growth of food output per caput in j 

chapter 5. Some of the main features of poverty are then discussed. | 


THE POST-WAR GROWTH OF POPULATION 

The rapid growth of population since 1950 has increased the number 
of consumers of food, and the changing geographical distribution has 
influenced levels of consumption. Increasing numbers have also, of 
course, increased the number of producers of food. Both aspects must 
be noted. There is no doubting the rapidity of population growth in the 
developing countries between 1950 and 1988; not only did the popu¬ 
lation of Africa, Asia and Latin America increase far more rapidly than 
the developed countries in the same period, but far more rapidly than 
in any part of the world before 1950.^ 

Between 1950 and 1990 the population of the developing world 
more than doubled (table 4.1), and in every quinquennia since 1950 
the rate of increase has been over 2.0 per cent per annum (table 4.2). 
There are, however, important differences between the three major 
developing regions. In Latin America the rate of increase reached a 
peak in the 1960s and has since fallen, whilst in Asia a peak was 
reached in the same decade and has since declined, falling below 2 per 
cent per annum in the late 1970s and early 1980s. In Africa, however, 
the rate of increase rose in every quinquennia from the 1950s to the 
1980s. 

The population of the developed world has only increased by 44 per 
cent in the same period and rates of increase, except during the period 
of substantial emigration to North America and Australasia after the 
Second World War, have never matched those found in the developing 
world. Further the rate of increase in the developed countries has been 
in continuous decline since the early 1950s (table 4.2). 

There are, however, quite significant regional differences within the 
two spheres. Within the developed countries the increase for 1950-88 
has been least in Western Europe and most in North America, the 
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Table 4.1 Population, major regions, 1950-90 (millions) 


Percentage 
Increase, increase, 



1950 

1960 

1970 

1980 

1990 

1950-90 

1950-i 

Developing 

Africa 

224 

281 

363 

481 

642 

418 

186 

Latin America 

165 

218 

285 

362 

448 

283 

172 

Asia 

1375 

1667 

2101 

2583 

3112 

1737 

126 

Total, developing 

1764 

2166 

2749 

3426 

4202 

2438 

138 

Developed 

Europe 

393 

425 

460 

484 

500 

107 

27 

North America 

166 

199 

226 

252 

275 

109 

66 

USSR 

180 

214 

243 

265 

288 

108 

60 

Australasia 

11 

14 

16 

18 

20 

9 

82 

Total, developed 

750 

852 

945 

1019 

1083 

333 

44 

World 

2514 

3018 

3694 

4445 

5221 

2707 

107 


Source: United Nations, Demographic Yearbook 1988, New York, 1990, p. 161 


USSR and Australia. Within the developing world the increase has 
been greatest in central America, northern South America, parts of 
Africa, South-west Asia and parts of South-east Asia. However, in China 
and India, by far the most populous countries in the world, the post¬ 
war population increase has been comparatively modest; indeed parts 
of the developed world have increased as rapidly. Thus China’s popu¬ 
lation rose by 72 per cent between 1950 and 1980, India’s by 85 per 
cent. In the same period, the population of Canada rose by 74 per cent. 
The difference lies of course in the absolute numbers. India’s popula¬ 
tion in 1980 was 305 million more than in 1950, China’s 400 million 
and Canada’s only 10 million.^ 


TRENDS IN MORTALITY AND FERTILITY 

Although some parts of the developing world experienced an increase 
in fertility in the 1950s and 1960s, the main cause of the great upsurge 
in population has been a decline in mortality combined with, until 
recently, little or no change in fertility. In most developing countries 
the crude death rate is now half what is was just after the Second World 
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Table 4.3 Crude birth and death rates, 1950-85 


Crude birth rates Crude death, rates 

(per thousand) (per thousand) 



1950-5 

1980-5 

1950-5 

1980-5 

Africa 

48.9 

45.5 

27.0 

16.4 

Asia 

42.9 

28.4 

24.1 

9.8 

Latin America 

42.5 

30.9 

15.3 

8.0 

Europe 

19.8 

13.4 

11.0 

10.5 

Oceania 

27.6 

20.6 

12.4 

8.1 

North America 

24.6 

15.6 

9.4 

8.5 

USSR 

26.3 

19.1 

9.2 

10.7 

World 

37.4 

27.7 

19.7 

10.4 


Source: United Nations, World population prospects 1988, Popuiation Studies No. 
106, New York, 1989, pp. 44-7 


War (table 4.3), and there have also been dramatic declines in infant 
and child mortality. The reasons for this decline are not entirely clear; 
a number of explanations have been put forward. First the improve¬ 
ments in chemical therapy in the 1930s and 1940s have been extended 
from the developed to the developing countries. Antibiotics have cured^ 
and vaccines have increased immunity, to a variety of diseases. Second, 
advances in preventive health have reduced the prevalence of certain 
contagious diseases. The improvement of water supplies and sewage 
disposal has reduced the incidence of gastrinal diseases, and immedi- 
ately after the Second World War the spra 3 ring of badly drained areas 
with DDT destroyed mosquitoes and thus reduced malaria. However, 
malaria has reappeared as a major disease in recent years as mosquitoes 
have developed immunity to DDT and its successors. Third, the in¬ 
crease in income per caput in the less developed countries may also 
have contributed to the decline in the death rate by improving nutri¬ 
tion, increasing the provision of medical services and raising standards 
of literacy and general education. The better education of women has 
been particularly important in the reduction of infant and child mor¬ 
tality. Although crude death rates are still declining in the developing 
world, in most coimtries the rate of decline was greater before the mid 
1960s than since.'* 

The decline in mortality that was so rapid in the 1950s was not at 
first accompanied by any change in the crude birth rate, which was 
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highj particularly in Aifrica and Latin America. This was because mar¬ 
riage was almost universal in the developing countries, most women 
married when very young, and there was little attempt to control births 
within marriage. However, by the mid 1960s signs of a decline in 
fertility were becoming apparent in countries with a Chinese popula¬ 
tion, such as Taiwan, Malaya and Singapore, and also in China itself. 
Later there was a decline in other parts of Asia and in Latin America, 
but not in Africa (table 4.3). This fall in fertility seems to have been 
due not only to the spread of family planning methods, but also to a 
rise in the age of marriage of women and some decline in the propor¬ 
tion of women getting married.^ The most dramatic reduction in fer¬ 
tility appears to have been achieved in China, where since the early 
1960s the government has encouraged the adoption of birth control 
methods, discouraged early marriage and penalized the parents of large 
families. Since 1979 there has been a campaign to encourage one-child 
families. The crude birth rate is thought to have fallen from thirty-three 
per thousand in 1970 to seventeen per thousand in 1977. But although 
there has been a substantial decline in crude birth rates in the devel¬ 
oping world, and although mortality has been falling more slowly since 
1970, the rate of natural increase continues to be high; between the 
1960s and the 1980s some reduction of the rate of increase had been 
achieved in Latin America and Asia but not in Africa (table 4.2), where 
rates of population increase are currently higher than at any time in the 
past.^ 

Population growth in the developed countries merits less attention 
for there are now comparatively few problems of undemutrition or 
malnutrition. Yet the population has increased since 1950; there were 
333 million more people to be fed in 1990 than there were in 1950. 
This is small compared with the 2438 million people added in the 
developing countries, but none the less has required an increase in food 
output (table 4.1). In 1950 crude death rates were already low in the 
developed coimtries, having been declining for at least a century; al¬ 
though the mortality rates of most age groups have fallen further since 
1950, the ageing of the population has ensured that the crude death 
rate has not been greatly reduced (table 4.3). Thus in most parts of the 
developed world it has been trends in fertility that have determined the 
rate of population increase since 1950. By the 1930s fertility had fallen 
very low in most of the Western world, except in the Soviet Union or 
Eastern Europe. There was a rise in fertility after the end of the Second 
World War in Western Europe and the European settlements overseas, 
but this ended in the mid 1960s, and by the 1970s fertility had fallen 
so low that annual deaths were exceeding births in some West Euro¬ 
pean states. 
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POPULATION GROWTH IN A LONGER 
PERSPECTIVE 

In the 1950s much emphasis was put upon the dramatic decline in the 
death rate in the developing countries. Some historians had contrasted 
the rapid growth of European populations in the nineteenth and twen¬ 
tieth centuries widi the apparently slow increases in Africa, Asia and 
Latin America. It was assumed that economic growth in the developed 
world had reduced mortality in Europe and North America, but that 
there was litde progress in mortality reduction in the developing cotmtries 
until after 1945. The population explosion in the less developed coun¬ 
tries was thought to have no precedent. 

This is not now thought to be so. Although the current rates of 
increase of 2 per cent per annum or more in the developing world are 
higher than those found before 1950, rates of increase were then al¬ 
ready comparatively high. Paul Bairoch believes that the developing 
coimtries were increasing at 0.5 per cent per annum in the first two 
decades of this century, then at over 1 per cent in each decade until 
1950 and since then at over 2 per cent.® Reliable information on 
population increase in the developing world is hard to come by before 
the 1940s, but certainly many countries appear to have experienced 
quite rapid increases in the first half of the twentieth century. Egypt’s 
population increased more than 1 per cent per annum in every decade 
after 1900, as did Brazil’s, and Thailand’s population was increasing at 
over 2 per cent per annum in both the 1920s and the 1930s. The 
reason for this brisk increase in population was apparently a decline in 
mortality, although this is well documented only for Latin America, 
where mortality has been declining since 1900 and probably before 
then. Thus expectation of life at birth in Brazil rose from 29 years in 
1900 to 45 years in 1950, and in Mexico from 25 years to 47 years.^ 

Indeed over the last 200 years the rate of population increase in 
the countries now defined as developed and developing has not greatly 
differed (table 4.4). The upturn in Europe’s population, which oc¬ 
curred in the eighteenth century, was once thought to be unique. But 
modem estimates of population elsewhere in the world suggest that the 
increase was almost universal.^® The difference between the rate of 
population growth in the developed and the developing countries was 
most marked between 1850 and 1899 (table 4.4). However, the 
population of the developing countries was heavily weighted by that of 
China, whose population fell during the Taiping rebellion and recov¬ 
ered only slowly thereafter. In contrast in some parts of the developing 
world population increase was very rapid. Java’s population tripled 
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Table 4.5 Urban populations, 1950 and 1985 




1950 


1985 


Millions 

Percentage 
of total 

Millions 

Percentage 
of total 

Developing 

Africa 

35.3 

15.7 

164.6 

29.7 

Latin America 

67.6 

41.0 

279.4 

69.0 

Asia 

225.8 

16.4 

791.1 

28.1 

Total, deveioping 

328.7 

17.0 

1235.1 

31.2 

Developed 

North America 

106.2 

63.9 

195.3 

74.1 

Europe 

220.8 

56.3 

352.2 

71.6 

Oceania 

7.7 

61.3 

17.5 

71.1 

USSR 

70.7 

39.3 

182.9 

65.6 

Total, developed 

405.4 

53.8 

747.9 

71.5 

World 

734.1 

29.2 

1983.0 

41.0 


Source: United Nations, The Prospects of World Urbanization: Revised as of 
1984-85, Population Studies No. 101, New York, 1987 


between 1800 and 1900, whereas Egypt’s quadrupled, as did Central 
America’s between 1825 and 1900.*^ Thus in 1990 the developing 
countries contained much the same proportion of the world’s popula¬ 
tion as they did in 1750 (table 4.4). The present high densities and 
rapid growth are not a sudden event, but the acceleration of a long¬ 
term trend. 


URBANIZATION AND POPULATION GROWTH 

In 1950 the bulk of the population of the developing countries lived 
in rural areas and were dependent upon agriculture for their livelihood. 
Since then there has been a radical change in distribution, for cities 
have grown rapidly both in absolute numbers and as a proportion of 
the population, the numbers living in towns increasing nearly fourfold 
and the proportion rising from 17 to 31 per cent (table 4.5). This rapid 
growth in the urban population has been due both to natural increase 
in towns, where medical facilities and preventive health are generally 
superior to those in rural areas, and to migration from the countryside. 
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The rapid growth of rural population in many parts of the developing 
world has reduced the size of farms, increased the number without 
land and accelerated out-migration, for the towns have generally offered 
higher wages and better social facilities. Unfortunately the growth of 
employment opportunities in the towns has not kept up with the in¬ 
crease in urban population, so that poverty is widespread in the cities. 

This changing distribution of the population has, however, had some 
significance for the food supply. In the first place, urban incomes in all 
parts of the developing world are higher than those in the rural areas. 
Not only do the towns contain most of the manufacturing industry 
(with its higher wage rates) and a substantial white collar population, 
but also the government of many developing countries, aware that 
political power is concentrated in the cities, have attempted to placate 
the urban population by limiting the increases in food prices. 
Higher incomes in the towns means that these are the sources of in¬ 
creased demand for animal foodstuffs, and the changes in diet have 
caused imports of wheat and livestock products even in the poorer 
developing countries. 

Second, the concentration of population in the towns has increased 
the proportion of food that has to be moved and, because of the high 
cost of transport in many developing countries, has increased the dif¬ 
ficulties of supplying food at reasonable prices. 

CHANGES IN THE RURAL POPULATION 

Perhaps the most significant contribution of urbanization to agriculture 
has been to reduce, by migration, the growth of the rural and agricul¬ 
tural populations. After 1800 the process of industrialization was 
accompanied by rural-urban migration, but in spite of this for much of 
the nineteenth century the agricultural populations of Europe and the 
United States continued to increase, for natural increase exceeded out¬ 
migration. At the beginning of this century they began a slow decline 
as out-migration exceeded natural increase. This process has acceler¬ 
ated since the end of the Second World War and agricultural populations 
in the developed world have more than halved (table 4.6; see also pp. 
118-20). In the developing countries, in contrast, the agricultural popu¬ 
lation has increased by 73 per cent, much lower, of course, than the 
natural increase of the rural areas. The agricultural labour force has 
doubled in Asia and Africa, but increased by only a third in Latin 
America. Some of this increased labour force has been absorbed in the 
expansion of the cultivated area (see pp. 103-11) or by adopting more 
labour intensive methods. But in many areas there has been difficulty 
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in absorbing these extra numbers, and in many parts of the developing 
world the subdivision of farms and a rise in the number of landless 
people has resulted. Without the migration to the towns these problems 
would have been even more acute. 


POVERTY AND HUNGER 

In the 1950s there was a fear that the predicted rapid growth of popu¬ 
lation would exceed the food supply and increase the extent of under¬ 
nutrition. There was also a widespread belief amongst economists that 
increases in the standard of living in the developing countries could 
only come as a result of industrialization; most thought that rapid popu¬ 
lation growth would impede this by preventing the accumulation of 
capital, increasing the number of dependents relative to the workforce 
and so increasing the expenditure on health and education rather than 
on productive investment. But this has not been so. 


The growth of gross domestic product per capita 

Gross domestic product (GDP) is the value of goods and services pro¬ 
duced in a country in a year, and the increase per capita in real terms 
is economic growth. There are many problems in measuring GDP and 
in making international comparisons of growth. There is no doubt that 
the GDP of most developing countries was greatly underestimated in 
the 1950s and the national accounts of socialist countries are prepared 
in a manner which makes it difficult to compare them with those with 
market economies.None the less there is little doubt that until the 
1980s there was widespread economic growth, even in the poorest 
areas of the developing world, defined by the World Bank as low in¬ 
come countries (table 4.7). The greatest increases in GDP per capita 
between 1950 and 1975 came in the Middle East due to oil exports 
rather than industrialization (table 4.8). However, economic growth 
was also rapid in the industrializing countries of East Asia such as 
Taiwan, North and South Korea, Malaysia and of course Japan; it was 
least rapid in South Asia and Africa. 

However, in the 1970s economic growth began to falter in all the 
developing regions (table 4.9), partly due to the oil crisis of 1972-4. But 
greater problems were ahead. In the late 1970s many countries in Africa 
and Latin America borrowed heavily. By the early 1980s they were 
finding it impossible to pay interest and debts accumulated, reaching 
a total, for all developing coimtries, of $600 billion in 1988. Asia was 
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Table 4.7 Changes in gross domestic product: world (excluding centrally 
planned economies), 1950-80 


Average annual 

GDP per caput percentage 

(1980 US dollars) growth rate 



1950 

1960 

1980 1950-60 

1960-80 

Industrialized countries 

3841 

5197 

9684 3.1 

3.2 

Middle income countries 

625 

802 

1521 2.5 

3.3 

Low income countries 

164 

174 

245 0.6 

1.7 

Source: World Bank, World Development Report, 

1980, Washington, D.C., 1980, 

p. 35 

• 




Table 4.8 Changes in gross domestic product: regions, 1950-75 


GDP per caput 




(1974 US dollars) 






Average annual percentage 


1950 

1975 

growth rate, 1950-75 

South Asia 

85 

132 

1.7 


Africa 

170 

308 

2.4 


Latin America 

495 

944 

2.6 


East Asia 

130 

341 

3.9 


China 

113 

320 

4.2 


Middle East 

460 

1660 

5.2 


All developing countries 

160 

375 

3.4 



Source: D, Morawetz, Twenty Five Years of Economic Development 1950 to 1975, 
Baltimore, Md., 1977, p. 13 


least effected by these difficulties and experienced rapid economic growth 
in the lOSOs, but in Africa GDP per capita fell in the lOSOs, as it did 
in Latin America for some of the decade (table 4.9), described by many 
as the ‘lost decade’ for economic growth. 

None the less the GDP per capita in the 1980s for all developing 
countries is still well above what it was in the 1950s; the gap between 
the developed and the developing countries remains (figure 4.1). What 
has been notable has been the emergence of marked differences be¬ 
tween developing countries. Africa and South Asia remain the poorest 
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Table 4.9 Growth of real per capita gross domestic product, 1965-89 



1965-73 

1973-80 

1980-9 

Middle East and North Africa 

5.5 

2.1 

0.8 

East Asia 

5.1 

4.7 

6.7 

Latin America 

3.7 

2.6 

0.6 

Sub-Saharan Africa 

3.2 

0.1 

-2.2 

South Asia 

1.2 

1.7 



Source: World Bank, World Development Report 1990, Washington, D.C., 1990, 

p. 10 


regions, but the Middle East, parts of Latin America and East and 
South-east Asia have experienced growth and development, and now 
have substantial manufacturing sectors. 


Absolute poverty 

But the growth of national real income does not necessarily mean that 
all sections of the population necessarily improve their standard of 
living. Indeed some have argued that income inequalities increase in 
the early stage of economic development, the stage in which most 
developing countries remain. Unfortunately there is no conclusive evid¬ 
ence on this subject. There is no disagreement on whether income 
inequalities exist, in either developed or developing countries. Thus in 
1970 it was estimated that the poorest 40 per cent of the population of 
centrally planned economies received 25 per cent of total income, in 
industrial market economies this proportion was 16 per cent and in 
developing countries was only 12.5 per cent. Some have argued that 
inequalities increased in the 1970s, particularly in South Asia, but there 
has been much disagreement on this, for both the data and the meth¬ 
odology of measurement have been questioned. 

Perhaps of more relevance has been the distribution and changing 
numbers of those suffering from absolute poverty. There have been 
many attempts to measure absolute poverty. Most have focused upon 
the minimum income needed to provide a minimum diet; but absolute 
poverty is a function of low personal incomes, and also of limited access 
to state provided facilities such as health and education. However, the 
most recent measure of absolute poverty simply estimates the numbers 
receiving less than two levels of income per capita (table 4.10). 

If $370 is taken as the critical limit, then one-third of the population 
of the developing countries lived in absolute poverty in 1985. The 
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Table 4.10 Number of people with Incomes below $275 and $370, 1985 



Incomes below $275 

Incomes below $370 

Number 
of people 
(millions) 

Proportion 
of total 
population 
(%) 

Number 
of people 
(millions) 

Proportion 
of total 
population 
(%) 

Sub-Saharan Africa 

120 

30 

180 

47 

East Asia 

120 

9 

280 

20 

South Asia 

300 

29 

520 

51 

Middle East and North Africa 

40 

21 

60 

31 

Latin America 

50 

12 

70 

19 

All developing countries 

633 

18 

1116 

33 


Source: World Bank, World Development Report 1990, Washington, D.C., 1990, 
p. 29 


Table 4.11 Land and poverty In India, 1970s 


Farm size 
(hectares) 

Percentage 
of rural 
population 

Percentage 
of land 

Per capita 
income (Rs) 

Percentage 
below poverty 
line 

0 

12.3 

0 

35.0 

81.7 

0-0.5 

18.6 

3.0 

43.3 

75.4 

0.5-1.0 

15.7 

4.0 

52.6 

67.0 

1-2 

18.5 

12.4 

66.8 

57.0 

2-4 

16.3 

19.8 

85.9 

45.3 

4-8 

10.7 

20.4 

99.9 

31.7 

8 and over 

7.9 

40.0 

166.9 

4.5 


Source: D. Bhattacharya, ‘Growth and distribution in India’, Journal of Contemporary 
Asia, 19, 1989, pp. 150-66 


proportion was highest in South Asia and sub-Saharan Africa and least 
in Latin America and East Asia; but in absolute terms South Asia had 
the greatest number (table 4.10). 

Perhaps rather surprisingly, absolute poverty is far greater in rural 
areas than urban areas; indeed it was estimated in 1980 that 90 per 
cent of those living in absolute poverty lived in rural areas. Most of the 
rural poor are landless or have very small farms. 

In India the average income of the rural poor is positively related to 






Population and poverty 71 


Table 4.12 Per capita food consumption and nutrient intake per day in 
relation to size of holding, a1980® 


Nutrient intake 


Landholding 

(acres) 

Food consumption 

(g) 

Calories 

(Kcai) 

Protein 

(9) 

0 

694 

1925 

53.9 

0.1-0.49 

683 

1924 

52.6 

0.5-0.99 

745 

2035 

57.7 

1.0-2.99 

785 

2193 

62.5 

3.0 and over 

843 

2375 

67.6 


® Surveys from India, Peru, Bangladesh, the Philippines, Somalia, Haiti, Kenya, 
Tunisia. 

Source: FAO, The Dynamics of Rural Poverty, Rome, 1986, p. 23 


Table 4.13 Number of people (millions) with an Income of less than 
US$200 



1950 

1960 

1970 

1972 

1977 

Gross domestic product data 
Cbnsumptlon expenditure data 

1178 

1297 




1 


Source: A Berry, F. Bourguignon and C. Morrison, ‘Changes in the world distribution 
of income between 1950 and 1977’, Economic Journal, 93, 1983, pp. 331-50 


the size of farm (table 4.11) and a greater proportion of those who are 
landless or have very small holdings falls below the poverty line. But 
this relationship between land and income is not confined to India. As 
food intake is closely related to income, and, in rural societies, income 
to the size of holding, it is not surprising to find that average calorie 
consumption in a number of developed countries is closely related to 
the possession of land (table 4.12). 

Earlier it was show that the proportion of the world’s population 
suffering from undemutrition has declined since 1950, although possi¬ 
bly this fall has been arrested in the 1980s. Evidence on changes in the 
numbers suffering from absolute poverty, or some similar measure of 
low incomes, is not easily available. An attempt to measure the number 
with an income of less than $200 produces conflicting results, de¬ 
pending upon the type of data (table 4.13). Using estimates based upon 
the GDP, the number of poor in 1977 was lower than it was in 1950; 
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using consumption expenditure data, the number with incomes of less 
than $200 was 28 per cent higher in 1977 than 1950. Both data show 
a decline in the proportion of the world’s population in this class. 

Although the 1980s have seen a decline in the condition of the poor 
in many parts of sub-Saharan Africa and Latin America, none the less 
the World Bank has concluded that the condition of the poor was 
better in the mid 1980s than it was in the 1960s and 1970s; not only 
are consumption levels now higher but literacy levels are higher and 
mortality levels lower. There is evidence in Asia at any rate, that the 
higher national incomes per capita, the better off are the poorest sec¬ 
tions of society. It would seem that the proportion of those suffering 
from absolute poverty has declined in the post-war period, although the 
absolute numbers may have increased. 


CONCLUSIONS 

The predictions made in the 1940s and 1950s about the future of 
world population growth have come true. World population has con¬ 
tinued to increase at a very high rate, particularly in the developing 
countries. Some decline in the rate of increase began in the 1960s in 
Asia and Latin America, but not in Africa. The gloomy predictions on 
the effect of rapid population increase upon economic growth, how¬ 
ever, have, not been fulfilled; real GDP per capita is universally above 
the levels of the 1950s in spite of the set-backs of the 1980s. This 
growth, however, has not eliminated poverty; a substantial proportion 
of the developing world’s population, particularly in sub-Saharan Africa 
and South Asia, live in absolute poverty. The actual numbers in this 
condition has probably risen since 1950, but at a far lower rate than the 
increase of population. That poverty is the primary cause of the persist¬ 
ence of hunger is now rarely questioned. However, the relationships 
between the growth of food output and the increase in population need 
to be explored. 



5 


The Growth of World Food 
Output 


In the immediate aftermath of the Second World War many writers 
believed not only that there would be very rapid population growth in 
the forthcoming decades but also that there was little prospect of any 
substantial increase in agricultural output. It was argued that most of 
the world’s good land was already in cultivation, and any further colon¬ 
ization of new land would only be at prohibitive cost; that the crop 
yields in Western Europe were already high and could not be greatly 
increased; and that farmers in the developing countries were primarily 
subsistence farmers, unresponsive to market forces and unlikely to in¬ 
crease their very low crop yields,^ Much the same gloomy prophecies 
had been made in earlier times and indeed are still being made.^ Before 
considering how food production has increased since 1950 it may be 
useful to look briefly at the rate of growth of food production before 
then. 


THE TREND IN FOOD PRODUCTION BEFORE 19$0 

Little is known of the trends in agricultural production before the eight¬ 
eenth century; the evidence from tithe returns in Western Europe 
suggests that food production followed the course of population growth, 
with output per head rising for brief periods and falling for other 
periods.^ In the eighteenth century food output began a steady and 
continuous increase, and this period has been described by historians 
as one of agricultural revolution. Even so estimates of the rate of in¬ 
crease suggest that growth was slow; in England and France agricul¬ 
tural output rose at about 0.5 per cent per annum, and so did little 
more than keep pace with population growth. Indeed, at the time his 
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Essay was written there was some justification for T. R, Malthus’s belief 
that agricultural output was incapable of keeping up with population 
growth.'* 

In the nineteenth century output grew more rapidly, England and 
France had rates of growth over the whole century which exceeded 1 
per cent per annum, but output rose more rapidly in the first half of 
the century than in the second half; this contrast was particularly marked 
in Britain, where output rose very little between the 1860s and the 
1930s. In Germany output rose at 1.3 per cent per annum between 
1800 and 1883. In parts of Eastern Europe the end of feudalism and 
the extinction of open field and common land did not occur until the 
mid nineteenth century and was followed by rapid agricultural growth 
- between 1 and 2 per cent per annum in Silesia and Hungary. In the 
European settled areas overseas the rates of increase were greater than 
in Western Europe, for much fertile land was brought rapidly into 
cultivation. In the United States the rate of increase fell below 2 per 
cent per annum in only two decades, and exceeded 4 per cent in the 
1870s. The first half of the twentieth century saw varying rates of 
growth in agricultural output; in Britain in the 1920s and 1930s output 
fell, and the depression of the inter-war period retarded the growth of 
output in other countries.^ 

There are few estimates of the growth of food output in Afiica, Asia 
and Latin America before 1950, for there were few agricultural cen¬ 
suses. There was undoubtedly a rapid development of agricultural output 
in Latin America, Africa and parts of South-east Asia between the 
1870s and the 1930s, but most of this was of crops for export to 
Europe and the United States. Paul Bairoch has estimated that the 
output of export crops grew at 2.6 per cent per annum in the late 
nineteenth century and at over 3.5 per cent between 1900 and 1940. 
The few estimates of food output suggest much slower growth - not¬ 
ably in India and China - and in the developing countries as a whole 
food output probably grew more slowly than population.^ 


MEASURING FOOD OUTPUT SINCE 1950 


There are two ways of estimating the growth in the volume of food 
output since 1950. First, estimates of the area in arable land and in the 
major food crops have been collected and published by the Food and 
Agriculture Organization (FAO) of the United Nations both for the 
major regions and for individual countries. Combined with estimates of 
crop yields these can give some indication of changes in crop production. 
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Second, indices of agricultural and food output have been prepared and 
published by the FAO since the early 1950s. 


Changes in land use and crop yields 

Between 1950 and 1989 the world’s arable area increased by 20 per 
cent, and at a rather greater rate in the developing than the developed 
region (table 5.1). Within the developed regions, however, the area in 
arable declined in Europe and showed only a small increase in North 
America; most of the increase was attributable to the expansion of 
cultivation in the USSR in the 1950s and to a continuous but smaller 
growth in Australia. In the developing countries there were substantial 
absolute and proportional increases in Latin America and Asia, but an 
apparent decline in Africa. But this demonstrates the limitations of the 
statistics. Arable land includes not only annual crops such as wheat and 
permanent crops such as tea or cocoa, but also grass sown for five years 
or less and fallow. Fallow land is defined as land used for crops but not 
necessarily in crops every year. It can thus include a variety of differ¬ 
ent types of fallow. In many semi-arid regions cereals are only Sown in 
alternate years to conserve moisture. In cool temperate areas a cold, 
late autumn may prevent sowing, and land is recorded as bare fallow. 
In some countries, notably the United States, land may be withdrawn 
firom crops to prevent over-production, but this idle land is still re¬ 
corded as arable; nearly 13 million hectares were idle in the United 
States in 1983, and 8 million in the late 1980s.'^ Most significant, in 
many parts of the tropics land is sown to crops for two or three years, 
then abandoned and colonized by the natural vegetation. This period 
of natural fallow may last for only two or three years or for as long as 
twenty-five years. In the 1950s and 1960s it was the practice to include 
such fallow land in statistics for arable, but in the last fifteen years 
many Afncan countries have ceased to include it in their returns ~ 
hence the apparent decline in the area in arable in that continent (table 
5.1). A more accurate measure both of the increase in the area in crops 
and of food output may be obtained by considering the increase first in 
the area and yield of cereals and second in the area in the major food 
crops. Both sets of data have their limitations; e.g. some countries 
record the area sown^ others the area harvested. More seriously in some 
countries land that is double cropped is returned twice, in others only 
once. However, the data should show the order of magnitude of in¬ 
crease. Cereal crops not only account for a substantial proportion of the 
area used for crops, but provide about half the world calorie cofisump- 
tion. Between 1950 and 1988-9 world cereal output more than tripled 
(table 5.2); that in the developed countries doubled but production in 
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the developing countries rose fivefold. This increase has been achieved 
by increases both in the area sown to cereals and in yields. 

Cereals, however, are not the only source of calories; consequently 
increases in the area in the major food crops - cereals, roots and tubers, 
pulses and oilseeds - give an alternative measure of the increases in the 
food supply. This area increased by 26 per cent between 1950 and 
1988 (table 5.3). If it is assumed that the yield of all food crops increased 
at the same rate as the cereals then food output rose by 160 per cent 
between 1950 and 1988 (table 5.4), a lower rate than the increase in 
cereals but well in advance of the increase in population over the same 
period. But apart from the obvious limitations of these estimates nei¬ 
ther includes food derived from livestock, a major source of calories in 
the developed world, and of increasingly importance in the richer de¬ 
veloping countries. Fortimately the indices of food production compiled 
by the FAO do include both crop and livestock production. 


Indices of food output 

The second way of measuring the growth of world and regional food 
output is to use the indices of food production constructed by the 
FAO; they have been published for all countries annually since 1960, 
and for the major regions since 1948-52, with the exception of China, 
which is only included after 1960. 

There are considerable problems in preparing these indices. First of 
all, many countries do not take agricultural censuses at regular intervals; 
indeed many still have to hold an agricultural census. Second, most 
agricultural censuses record the area in crops and sometimes the yield, 
but not the volume of output. Similarly agricultural censuses may record 
the number of livestock in a country, but not the output of milk or 
meat. The latter will only be available if the records of slaughterhouses 
are known. Third, in calculating output for a given year it is important 
to estimate net output and to avoid double counting. Thus, for exam¬ 
ple, a part of any crop harvest has to be retained for seed for the 
following year. In developed countries much of the cereal output is fed 
to livestock; it must not be counted twice. Nor are all food crops used 
for human consumption; oilseeds, for example, may be used for indus¬ 
trial purposes. A fourth problem is that to quantify total food output 
quite different commodities - such as eggs and wine, olive oil and 
pineapples - have to be converted into comparable units of account. 

Ideally all foods should be reduced to their calorific value, so that 
the growth of food output measures the amount of food available and 
allows an easy comparison with nutritional requirements. But whereas 
the FAO has published comprehensive data on the number of calories 
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available in each country from output, stock and imports (see pp. 17- 
19), the indices of food production are not calculated on such a basis. 
Instead output is based on physical output weighted by local prices 
and, to ensure international comparability, all values of national out¬ 
puts are expressed in US dollars. FAO statisticians have prepared long¬ 
term indices for food production. However, these are not published in 
terms of value; instead, output for any given year is related to output 
in a base period which is expressed as 100. These indices are the source 
of most statements on the rate of increase of food production over the 
last forty years.® 


RATES OF INCREASE IN WORLD FOOD OUTPUT, 
1950-86 

World food output is estimated to have increased at 3.1 per cent per 
annum in the 1950s, 2.7 per cent in the 1960s and 2.5 per cent in both 
the 1970s and the 1980s (table 5.5(a)). These figures are well above the 
rates of increase recorded in individual countries in Europe in the 
eighteenth and nineteenth centuries, or indeed in the first half of this 
century; on the other hand they are lower than those recorded in the 
United States or other land abvindant countries in the nineteenth cen¬ 
tury. It should be noted, however, that the rate of increase has declined 
from the high point in the 1950s. 

There have been important regional differences, however, in the rate 
of growth. First, it has been consistently higher in the developing re¬ 
gions than in the developed. This became particularly noticeable in the 
1980s when increase in the developing regions was higher than in the 
past, whilst in the industrial countries measures to reduce surplus pro¬ 
duction in both the European Community and the United States have 
had an effect. Second, Africa has had a lower rate of increase than any 
other developing region throughout the period. Third, the Near East 
and Latin America have experienced a fall in the rate of increase in the 
early 1980s. 

It is clear from the data presented in this chapter so far that food 
output has increased rapidly in the post-war period; not only have rates 
of increase exceeded anything achieved in the past, but developing 
regions have increased more rapidly than developed. Between the early 
1950s and the late 1980s world cereal output, which accounts for half 
the world’s calorific intake, has tripled; the output of the major food 
crops has been estimated to increase by 160 per cent; and the FAO 
agricultural index in the early 1980s was 159 per cent higher than in the 
1930s, and 135 per cent higher than in 1950.^ 
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Table 5.5 Food output, 1952-4 to 1986 


1952-4 to 

1959-61 1961-70 1971-80 1980-6 


(a) Rate of increase in food output from 1952-4 to 1986 (per cent per annum) 


Africa 

2.1 

2.7 

1.8 

2.1 

Far East 

3.4 

3.5 

3.6 

3.5 

Latin America 

3.1 

3.5 

3.8 

2.2 

Near East 

3.3 

3.0 

3.5 

2.1 

Asian CPEs 

No data 

2.7 

3.2 

5.4 

All developing countries 

3.1 

3.1 

3.3 

3.5 

All developed countries 

3.0 

2.4 

1.9 

1.5 

World 

3.1 

2.7 

2.5 

2.5 

(b) Rate of change in food output per caput, 
annum) 

1952-4 

to 1980 (per cent pt 

Africa 

-0.2 

0.1 

-1.2 


Far East 

1.1 

0.9 

0.9 


Latin America 

0.3 

0.8 

1.2 


Near East 

0.8 

0.3 

0.6 


Asian CPEs 

No data 

0.9 

1.6 


All developing countries 

0.7 

0.7 

1.0 


All developed countries 

1.7 

1.4 

1.1 


World 

1.1 

0.8 

0.6 



^ CPEs, centrally planned economies. 

Sources: FAO, World Agriculture: The Last Quarter Century, Rome, 1970, p. 9; The 
State of Food and Agriculture 1981, Rome, 1982, pp. 5-6; The Fourth World Food 
Sunrey, Rome, 1977, p. 4; R. Maurio, ‘Balanced strategy for food producing 
self-reliance’, Cooperazione, 85, 1989, supplement, p. 30 


CHANGES IN FOOD PRODUCTION PER CAPUT 

World food output has more than doubled since 1950. But of course 
this praiseworthy achievement by farmers must be set against the very 
rapid growth in population since 1950. Between 1950 and 1990 the 
population of the world doubled; but this was significantly less than the 
increase in world food output. J. L. Simon has calculated that world 
food output per capita in 1976 was 28 per cent above that in 1950 and 
by the 1980s it was probably more than a third above that in 1950.^° 
There is thus no question, at the global scale, of population having 
outrun food production since 1950. 
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But, of course, there has been a fundamental regional difference in 
the rate of population growth. In the developed world in the period 
1950-90 the population increased by 36 per cent. In contrast, in the 
same period die population of the developing regions rose by 138 per 
cent; Latin America increased its population by 172 per cent, A^ca by 
186 per cent and Asia by 126 per cent (table 4.1). The consequences 
of this differential population growth are clear. Until 1980 food output 
per caput rose markedly in the developed world, where considerable 
food increases were combined with modest population grow^; but 
in the developing world dramatic increases in food productioii were 
matched by equally dramatic increases in population (figure 5.1). None 
the less, between 1950 and 1980 food production kept ahead of popu¬ 
lation growth in the major regions, and by 1980 in the Near East, the 
Far East and Latin America food output per caput was some 10-15 per 
cent above the level of the 1950s (figure 5.2). This was not so in Africa, 
however, where the rate of population increase in the 1970s was above 
that of the 1950s and 1960s, but the rate of increase in food production 
fell considerably. Hence output per caput fell from the early 1960s to 
1980 (table 5.5 and figure 5.2). In the 1980s the developing regions 
had mixed fortunes. Output per capita continued its decline in Africa 
(figure 5.3), the upward trend in the Near East was reversed and Latin 
America held its own. But the upward trend in the Far East continued, 
and in China was dramatic. 


THE STRUCTURE OF FOOD OUTPUT 

In the last forty years nearly all of Europe’s extra food output has come 
from an increased yield per hectare; the area in arable has declined in 
every country in Europe since 1950. In contrast much of Latin Amer¬ 
ica’s increased output has come from extending the area in cultivation, 
and yield increases have been less important. Historically the relative 
importance of 5aeld and area has varied considerably. 

There is little reliable information upon trends in land use, yields or 
output before the nineteenth century, but most of the increase in out¬ 
put probably came from bringing new land into cultivation, for yields 
were low and showed little increase over time. Thus in most of Europe 
crop yields increased by no more than 10 per cent between 1500 and 
1800. The exception was in England and the Low Countries, where 
yields increased by one-third or more, mostly after 1600.^^ 

Most historians believe that the later eighteenth and nineteenth cen¬ 
turies saw marked increases m crop yields, and this period has been 
described as one of agricultural revolution. Higher yields were obtained 



Figure 5.1 Food output per caput in developed and developing regions, 
1950--80; 1952-6 = 100; China is excluded before 1960 Sources: FAO, 
Production Yearbook 1981, vol. 35, Rome, 1982; Production Yearbook 1976, vol. 
30, Rome, 1977; Production Yearbook 1970, vol. 24, Rome, 1971 




Figure 5.2 Food output per caput, 1950-80, in developing regions 
(excluding China); 1952-6 = 100 Source: FAO, Production Yearbook 1970, vol. 
24, Rome, 1971; Production Yearbook 1981, vol. 35, Rome, 1982 



Figure 5.3 Food output per caput in developing regions, 1978-89; 
1979-81 = 100 Source: FAO, Production Yearbook 1989, vol. 43, Rome, 1990 
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Figure 5.4 Wheat yields in selected countries, 1850-1980 Source: D. B. 
Grigg, The Dynamics of Agricultural Change: the Historical Experience, London, 
1982, p. 130 


by more intensive cultivation to rid the land of weeds, by growing 
legumes such as clover to increase the nitrogen content of the soil and 
by feeding livestock on roots, hay and oilseeds to increase both their 
weight and the manure supply. Higher yields were also obtained by 
growing new crops with a higher calorific output per hectare such as 
potatoes, sugarbeet and maize. Thus output per hectare in Western 
Europe rose steadily if not dramatically in the nineteenth century, and 
continued to increase up to the 1930s (figure 5.4). But this period also 
saw a continued increase in the area sown to crops. After 1750 rising 
cereal prices prompted farmers to reclaim land not previously culti¬ 
vated. But equally important farmers throughout Western Europe began 
to sow crops on the fallow. In 1700 about half the arable land in 
England was in fallow each year, and similar or even larger proportions 
were to be found elsewhere in Western Europe. By 1900 the fallow had 
been largely eliminated. Thus although the nineteenth century is nor¬ 
mally seen as one of rising yields, the increased area in crops made a 
major contribution to extra food output. In the heyday of the ‘agricul¬ 
tural revolution’ in England, between 1750 and 1850, higher yields 
accoimted for only one-third of the increased output, extra area two- 
thirds.*^ By the end of the nineteenth century most countries in West¬ 
ern Europe had reached their maximum arable area, and there was 
little change until 1950. Since the 1950s there has been a decline in 
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arable area^ but grain yields have doubled. Thus^ in Western Europe 
there has been a progressive increase in the contribution of crop yields 
to the raising of food production. Before the eighteenth century increased 
yields made very little contribution^ and until the mid nineteenth century 
colonizing new land and reducing the fallow accounted for the majority 
of output increases. By the 1980s yield increases were accounting for 
all but a small proportion of output increases. 

The European settlements overseas - Canada, Australia, the United 
States - together with the Soviet Union have had a very dijfferent his¬ 
tory, owing largely to their late settlement and lower population den¬ 
sities. In 1800 Western Europe had a long history of settlement and 
high population densities, as did parts of northern Russia; but southern 
Russia and the west of North America and Australasia were sparsely 
populated although containing large areas of fertile land. These were 
settled in the nineteenth century, and it was this addition of new land 
that accounted for most of their increase in food output. Crop 5delds 
showed very little sign of increase in the nineteenth century or indeed 
in the first thirty or forty years of this century (figure 5.4), and wheat 
yields remained well below those in Western Europe. Since the 1930s, 
however, crop yields in North America have increased dramatically, 
and have accounted for most of the increase in food output since 1950. 
Only in the Soviet Union and Australia have increases in the area sown 
to crops accounted for much of the increase in output. 

YIELD AND AREA EXPANSION IN FOOD OUTPUT 
INCREASES SINCE 1950 

Since 1950 yield increases have accounted for a growing proportion 
of total food output. The evidence for this is provided by data upon 
cereals alone (table 5.6), and it should be recalled that other crops 
locally provide an important part of the diet. In sub-Saharan Afnca, for 
example, roots provide 35 per cent of the calories consumed.^'* Further¬ 
more the increase in the yield of cereals has been greater than increases 
in the yield of other food crops. None the less they provide an ap¬ 
proximate guide to events between 1950 and 1980. 

First, it can be seen that increases in yield accounted for more than 
four-fiftiis of the world increase in cereal production between 1950 and 
1980. In the 1950s the contribution of area expansion was greater, and 
has since declined. Second, in the developed coimtries yield increases 
have been of overwhelming importance, although in the 1970s some of 
the additional output did come from area increases, mainly in the United 
States (see pp. 117 -18). In the developing countries, on the other hand, 
some 40 per cent of all increased cereal output in 1950-80 came from 
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Table 5.6 Relative contribution of yield and area to increases in world 
cereal output, 1950-80 (percentages) 



1950- 

-60 

1960- 

-70 

1970 

-80 

1950 

-80 

Area 

Yield 

Area 

Yield 

Area 

Yield 

Area 

Yield 

Developed 

-2 

102 

-5 

105 

42 

58 

3 

97 

Developing 

82 

18 

25 

75 

16 

84 

40 

60 

World 

56 

44 

12 

88 

25 

75 

15 

85 


Source: T. N. Barr, The world food situation and global grain prospects’ Science, 
214, 1981, pp. 1087-95 


bringing new land into cultivation; yield increases, however, have grown 
progressively more important, in the 1980s yield increases accounted 
for nearly all the extra output in both the developed and developing 
world.'' 

There were important regional variations in the contributions of area 
expansion to the growth of cereal output in the 1960s and 1970s (table 
5,7). In the developing world increases in the cultivated area were of 
most importance in Latin America and Africa, both comparatively 
sparsely populated and said to contain large reserves of cultivable land. 
In contrast in South Asia and the Middle East most production in¬ 
creases came from yield increases. But these figures probably under¬ 
state the importance of area expansion. Thus it has been estimated that 
area expansion accounted for two-thirds of the increase in agricultural 
output in Latin America between 1950 and 1980; most authorities 
believe that there has been little increase in crop yields in Africa and 
that the expansion of the cultivated area has accounted for most of the 
extra food output over the last forty years. 


CONCLUSIONS 

It has been shown in this chapter that there have been considerable 
increases in food output in the world since 1950 - output more than 
doubled - and that the rate of increase has been higher in the devel¬ 
oping than the developed countries. However, the much higher rates of 
population growth in the developing world have meant that there 
has been comparatively little increase in output per caput; food produc¬ 
tion has just keep ahead of population growth. In some countries - 
mainly in Africa - there has been a decline in output per head over 
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Table 5.7 Cereal production increases due to area expansion and yield 
increase from 1961-2 to 1979-80, by major regions (percentages) 



Area 

Yield 

Developing 

Latin America 

54 

46 

Africa 

52 

48 

East Asia 

48 

52 

South Asia 

27 

73 

Middle East 

20 

80 

Total, developing 

23 

77 

Developed 

United States 

19 

81 

Oceania 

13 

87 

Soviet Union 

4 

96 

Western Europe 

0 

100 

Eastern Europe 

-21 

121 

Total, developed 

14 

86 

World 

19 

81 


Source: T. N. Barr, The world food situation and global grain prospects’, Science, 
214, 1981, pp. 1087-95 


the last thirty years. Hence the great regional differences in per caput 
consumption already apparent in the 1930s and 1948-52 have been 
perpetuated. 

Until the middle of the nineteenth century much of the increased 
food output required by slow population growth came from colonizing 
new land or, particularly after 1600, by reducing the fallow area. From 
the middle of the nineteenth century, however, crop yields began to 
increase more rapidly and in Western Europe have accounted for nearly 
all the increased food output since 1950. In the developing countries 
area expansion has continued to be an important source of extra food 
production, particularly in Africa and Latin America, but since the mid 
1960s much of the extra food in these regions has come from higher 
yields. 

The following five chapters examine in more detail how food output 
has been increased since 1950. Chapter 6 reviews the expansion of the 
cultivated area in different parts of the world; chapters 7-10 look at the 
expansion of food production in the developed world and in Africa, 
Latin America and Asia. 







6 

The Expansion of the 
World’s Arable Land 


It was not until the middle of the nineteenth century that increases in 
crop yields began to contribute a significant proportion of the increases 
in food production. Before then in Europe and Asia the expansion of 
the arable area was the prime response to the slow rise in the popula¬ 
tion. The more rapid increases in population in the nineteenth century 
led to not only higher crop yields but also the need for food imports. 
Europe’s arable area stagnated from the late nineteenth century until 
the 1940s and then began to decline. Most of the food imports into 
Europe came from the European settled areas overseas and from 
southern Russia. Between the middle of the nineteenth century and the 
Second World War there was a remarkable increase in the area in crop¬ 
land in these coimtries, particularly in the United States and Russia. 
Over 200 million hectares of new cropland came into cultivation be¬ 
tween 1860 and the 1930s (table 6.1). Estimates of the area in arable 
in the developing world before this century^ or indeed before the lOSOs^ 
are unreliable. Nevertheless those estimates that are available suggest a 
steady expansion of the area in crops in Japan, China, India and Java; 
furthermore arable expansion probably kept up with population growth 
until the late nineteenth century, since when there has been a decline 
in arable per caput in all but India (table 6.2). 

The world’s arable area may have increased by two-thirds or more 
in the period between 1870 and 1950.^ By the latter date most of the 
world’s good land seemed to be in cultivation, and few writers then 
believed there were large areas left for farmers to colonize. Yet since 
1950 the world arable area has increased by 20 per cent (table 5.1), 
some 250 million hectares, more than the area added in the overseas 
European settlements between 1870 and 1930 (table 6.1). 
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Table 6.1 The expansion of arable in areas of recent settlement 



1860 

1880 

1900 

1920 

1930 

1960 

1989 

United States 

65.8 

75.9 

128.8 

162.4 

166.8 

158.3 

190.0 

Russia 

49.2 

102.6 

113.3 

- 

109.4 

195.9 

231.0 

Canada 

— 

6.06 

8.4 

20.2 

23.4 

25.0 

46.0 

Argentina 

- 


5.6 

- 

24.2 

22.0 

36.0 

Australia 

0.4 

1.6 

3.2 

6.0 

10.1 

11.7 

49.0 


Source: D. B. Grigg, The Agricultural Systems of the World: An Evolutionary 
Approach, Cambridge, 1974, p. 262; FAO, Production Yearbook 1990, vot. 44, 
Rome, 1991 


THE POTENTIAL ARABLE AREA 

Much of the new land settled after 1860 was very fertile, particularly 
in the United States com belt and the Russian chernozem zone. Once 
these areas had been brought into cultivation it was thought that there 
was little good land left. However, it has always proved remarkably 
difficult to predict the supplies of potential arable land. Unused land 
can be classified on the basis of its physical characteristics. Some land, 
such as the permafrost areas of North America or northern Eujrasia, is 
unlikely ever to be used for crops; nor are desert areas without access 
to irrigation water, or the steep slopes of much of the world’s moun¬ 
tains. The cultivation of the rest depends upon factors that are difficult 
to predict, such as future technology, food prices and production costs. 

Not surprisingly, estimates of the potential arable area vary greatly 
(table 6.3). Thus Pearson and Harper estimated in 1945 that the area 
suitable for food crops was only 1048 million hectares, which was less 
than the area then under arable. At the other extreme C. B. Fawcett; 
and L. D. Stamp put the potential arable at over 4000 million hectares, 
three times the present arable area. Most estimates of the potential 
arable have been made by calculating the areas too dry, too cold, too 
steep and with infertile soils and by assuming that the residual could 
be cultivated. Two recent estimates, however - those of the President’s 
Advisory Committee and of P. Buringh and a group of Dutch agronom- 
ists - have built up their world estimates from a consideration of small 
regions based on soil and climatic characteristics. Their estimates are 
remarkably similar: they argue that about 3200 million hectares could 
be used to grow crops, one-quarter of the world’s land area; as some 
1400 million hectares are in use, 1800 million hectares remain to be 
cultivated. 
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Table 6.3 Estimates of the potential arable area (million hectares) 
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Table 6.4 Arable land and potential arable land, 1967 


Additional 
land as 
percentage 






Potential 

of arable 





arable 

land in 





land as 

use [(d) 


Potential 

Arable 

Additional 

percentage 

as 

Total 

arable 

land in 

arable land 

of total 

percentage 

area 

area 

use 

1(b) - (c)] 

area 

of (c)] 

(a) 

(b) 

(C) 

(d) 

(e) 

(f) 


Developing 


Africa 

3,019 

732 

158 

574 

24.2 

363 

Asia 

2,735 

627 

518 

109 

22.9 

21 

South 

America 

1,752 

679 

77 

602 

38.8 

781 

Total, 

developing 

7,506 

2,038 

753 

1,285 

27.2 

170 

Developed 

Europe 

478 

174 

153 

21 

36.4 

14 

Australia 

822 

154 

16 

138 

18.7 

862 

North 

America 

2,110 

456 

238 

227 

22.0 

95 

USSR 

2,234 

356 

226 

130 

15.9 

58 

Total, 

developed 

5,644 

1,149 

633 

516 

20.4 

82 

Total 

13,150 

3,187 

1,386 

1,801 

24.2 

130 


Source: President’s Science Advisory Committee, The World Food Problem, vol. 2, 
Washington, D.C., 1967, p. 434 


Of the 1800 million hectares that remain to be brought into cultivation 
according to the President’s Science Advisory Committee (table 6,4), 
just over one-quarter are in the developed world and 71 per cent in 
the developing countries. Of the former, Europe has very little poten¬ 
tial, North America the most. In the developing regions Asia has little 
potential, indeed only one-fifth more than the present arable area. Thus 
nine-tenths of the potential arable in the developing regions - and two- 
thirds of the world’s total - lie in the tropical regions of Afiica and 
South America, in the rain forest and savannah zones of those two 
continents. Although the world - in particular the tropical regions of 
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Africa and Latin America - apparently has large reserves of future crop¬ 
land, two caveats must be made. First, although only 11 per cent of 
the land area of the earth is used for crops, some 24 per cent is used 
for grazing livestock; the latter area corresponds very closely to the 
areas of potential but unused arable land. The conversion of these areas 
to crops would of course result in a net gain in food output, but not 
quite as large a gain as might be initially supposed. Second, althougli 
considerable parts of the rain forest and the savannah areas of Latin 
America and, especially, Africa are already in cultivation, these regions 
do present technical problems not yet resolved.^ 

THE DISTRIBUTION OF ARABLE LAND 

In view of the great concern over world food supplies, it is somewhat 
surprising to find that only 11.3 per cent of the world’s land area is 
used for arable, and not all that is used for crops every year. Although 
some arable land is found in nearly all parts of the globe, there are four 
great zones which contain two-thirds of the world total (table 6.5). The 
first is in North America, mainly west of the Appalachians, and reach¬ 
ing north into the Canadian prairies (figure 6.1). The extension of this 
zone is limited northwards by the shormess of the growing season and 
westwards by low and variable rainfalh although there has been an 
increase in irrigation in the west in the last forty years. Most of this area 
has been settled only since 1800; crop yields are low when compared 
with Western Europe but output per head of the labour force is high. 

Second is the great zone stretching from Ireland to the Urals and 
beyond; it includes one-quarter of the world’s arable land compared 
with 16 per cent in North America, but supports a far greater popula¬ 
tion. To the north cold winters and short growing seasons preclude 
cultivation, and the considerable upland areas are used mainly for grass 
rather than crops. Most of the region has a long history of agricultural 
settlement although the great frontier area of the chernozem soils of 
southern Russia has been occupied only since the late eighteenth cen¬ 
tury and the semi-arid region east of the Urals was not brought into 
cultivation until the 1950s. There is a marked difference between west 
and east. In Eastern Europe and the Soviet Union there is 0.7 hectare 
of arable per head of the total population, not far short of that in North 
America, but in Western Europe there is only one-quarter of a hectare, 
little more than that available in the Far East (table 6.5). 

In the developing world the two great zones are the Indian subcon¬ 
tinent and China; both areas have very long histories of settlement and 
both have high population densities, so that there is very little arable 
land per caput. In Africa and Latin America there are no great continuous 
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Table 6.5 Arable land, 1988 



Million 

hectares 

As a 

percentage of 
land area 

As a 

percentage of 
world area 

Hectares per 
caput total 
population 

Developed 

North America 

236 

12.2 

16.2 

0.87 

Western Europe 

94 

25.4 

6.4 

0.25 

Australasia 

47 

6.0 

3.2 

2.4 

USSR and 
Eastern Europe 

278 

11.9 

19.0 

0.7 

Japan 

5 

12.4 

0.3 

0.04 

Total, developed 

660 

12.3 

45.2 

0.53 

Developing 

Africa 

156 

6.7 

10.6 

0.32 

Latin America 

180 

8.9 

12.3 

0.42 

Near East 

83 

6.9 

5.6 

0.31 

Far East 

270 

33.5 

18.5 

0.18 

Asian CPES 

110 

9.6 

7.5 

0.09 

Other developing 

1 

1.4 

- 

0.5 

Total, developing 

800 

10.6 

54.8 

0.2 

World 

1460 

11.3 

100.0 

0.29 


CPEs, centrally planned economies. 

Source: FAO, Production Yearbook 1989, vol. 43, Rome, 1990 


zones of cropland as found in the four regions earlier described^ but 
they are both apparently well endowed with arable land, containing 
together one-fifth of the world’s arable land and possessing respectively 
0.3 and 0.4 hectares per head. But as will be seen, much of this arable 
land is infrequently cropped (see pp. 98-9). 

Although Western Europe and Japan have very low supplies of arable 
land per caput, the developed world as a whole has 45 per cent of the 
world’s arable land but less than one-quarter of the population. This is 
a major, obvious, but neglected factor in accounting for the world 
distribution of food supplies. 


THE EXPANSION OF THE ARABLE AREA, 1950-88 

Earlier it was noted that the world’s arable area had increased by 20 per 
cent between 1950 and 1989 (table 5.1) and the area in the major food 
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crops by 26 per cent (table 5.3)^ and that this increase had been great¬ 
est in Latin America and Africa and least in Asia, These figures almost 
certainly understate the actual expansion of the area in crops. 

There are three ways in which the area in crops can be increased. 
The first is the reduction of the fallow. As noted earlier^ many farming 
systems, notably in Africa and Latin America, have a period of natural 
fallow in which soil fertility is restored under the natural vegetation. In 
the last thirty or forty years the length of the fallow period has been 
shortened and the period in crops has increased, much as it was in 
Western Europe between 1650 and 1900. Second, in most European 
farming systems only one crop can be grown in a year; the growing 
season is generally too short for more than one staple food crop. How¬ 
ever, in much of the tropics it is possible to grow two major crops one 
after the other in one year. The increase of multiple cropping has 
probably been of considerable importance in increasing the area sown 
to crops in Asia since 1950, Third, land hitherto unused, new land, has 
been colonized in many parts of the world since 1950, although often 
at the expense of grazing land. Last, it should be noted that these 
considerable increases in the area sown to crops have not been a com¬ 
plete net gain, for there has been a loss of cropland to urban expansion, 
soil erosion and salinity. 


The reduction of fallow 

In the eighteenth and nineteenth centuries the fallow in Europe was 
drastically reduced. Sown with potatoes and sugar-beet it directly in¬ 
creased food output; sown with clover and fodder roots it increased the 
weight and number of livestock and the supply of manure. But in the 
developing world much of the arable area is still in fallow. In the 1980s 
(table 6.6) it was estimated that 68 per cent of the arable land in North 
Africa and the Middle East was sown to crops in any one year: rain- 
fed cereals need a fallow between crops to conserve soil moisture, and 
in much of the irrigated area salinity and waterlogging requires land to 
be temporarily withdrawn from cultivation.^ In tropical Africa much of 
the arable is still farmed by shifting agriculture and bush fallowing: land 
is sown to crops for two or three years and then abandoned to the 
natural vegetation for periods from three to thirty years. If the period 
of regeneration is long enough - it varies according to the climate and 
type of vegetation - soil fertility is restored and the land may be cropped 
again. Throughout tropical Africa rising population densities have caused 
the reduction of the fallow and an increase in the area in crops. How¬ 
ever, if no alternative means of maintaining soil fertility - such as 
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Table 6.6 Cropping intensities, 1960s and 1980 (percentage of arabie 
land sown to crops in a year) 



1960s 

H 

1980 

Near East and North Africa 

56 

---tl'.. I 

63 

Tropical Africa 

42 

55 

Latin America 

54 

62 

Asia® 

100 

107 

-- JL.-.. __ 


* Excluding South-west Asia. 

Sources: FAO, Provisional Indicative World Plan for Agricultural Development, vol. 1, 
1970, p. 45; J. P. Hrabovszky, ‘Agriculture: the land base’, in R. Repetto {ed,), The' 
Global Possible, Resources, Development and the New Century, (slew Haven 
Conn., 1985, pp. 211-55 


growing leguminous crops or the use of manure or chemical fertilizers 
- is adopted, soil fertility will decline, and eventually soil erosion may 
cause the land to be abandoned. There is no doubt that this process of 
fallow reduction has occurred, has increased the area in crop, and in 
some cases has led to the degradation and destruction of land, but 
there are no reliable comprehensive statistics (see pp. 112-13). In the 
1960s, however, only 42 per cent of the arable of tropical Africa was 
thought to be in crops but by 1980 this had reached 55 per cent.^ In 
Latin America considerable areas are in natural fallow and rnuch the 
same process of fallow reduction and later degradation has occurred. 
There are also areas of grain production in semi-arid zones where 
fallowing is practised, and the irrigated areas, as in the Middle East, are 
underutilized. Only half Mexico’s considerable irrigated area is cropped 
in any one year. In 1980 it was estimated that 62 per cent of Latin 
America’s arable was sown to crops. In Asia, in contrast, 107 per cent 
of the cropland was sown each year. But this was an average reflecting 
very great regional variations. In the sparsely settled forest areas of 
Borneo or the interior of South-east Asia shifting cultivation is still to 
be found, where fallows may last for twenty-five years. In contrast, in 
many parts of China, the Indian deltas and plains and Java and the 
Philippines, much of the land carries two grain crops in a yeslr.^ 
Much of the world’s arable still lies in fallow each year - one-third 
in the 1970s according to P. Buringh® - but the fallow has been con¬ 
tinuously reduced in the post-war period as the population and the 
need for extra food has grown. By die 1980s the area in fallovy in the 
developing countries was less than in the 1960s (table 6.6). 
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Table 6.7 Estimates of arable area multiple cropped, c.1965 



Million hectares 

Index of cropping 

China 

51.4 

147 

India 

20.2 

115 

Bangladesh 

3.4 

139 

Philippines 

2.0 

136 

Egypt 

1.8 

173 

Java 

1.6 

120 

Japan 

1.5 

126 

Pakistan 

1.2 

108 

South Korea 

1.2 

153 

North Vietnam 

0.8 

147 

Burma 

0.8 

111 


Source: D. Dalrympie, Survey of Multiple Cropping in Less Developed Nations, 
Foreign Economic Development Service, US Department of Agriculture, Washington, 
D.C., 1971 


Multiple cropping 

In most coolj temperate regions the length of the winter precludes the 
growth of more than one staple food crop, although several vegetable 
crops may be possible. However, in the subtropics and tropics tempera¬ 
tures are high enough for crop growth throughout the year provided 
moisture, from rainfall or irrigation, is available; hence two or even 
three cereal crops can be sown and harvested in a year. Multiple crop¬ 
ping has been practised in Egypt and parts of Asia for a very long 
period, and its extension is an important method of increasing the 
harvested area and total food output. It is difficult to establish with 
any accuracy, however, the proportion of the world’s arable that is 
multicropped or the extent to which it has increased since 1950. D. G. 
Dalrymple’s survey suggests that about 93 million hectares were multi¬ 
cropped in c.1965, 6,7 per cent of the world area then under arable 
(table 6.7). Most of the area multicropped was in Asia, and China and 
India had by far the largest areas. In Latin America some multiple 
cropping is found in the densely populated areas in the uplands of 
central America and the Andes; it was also practised in some of the 
irrigated areas of Mexico (but only 3 per cent of the total arable), the 
oases of the Peruvian coast and the interior of Argentina. In Africa 
multiple cropping is rare except in the irrigated areas of Egypt and the 
Sudan and some of the irrigation schemes of the savannah areas of 
West Africa.^ 
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It is in Asia that multiple cropping is most common, althou^ there 
are great variations in the intensity. This is normally measured by ex¬ 
pressing the area harvested in a year as a percentage of the arable area, 
or of the net sown area (table 6.7). In Thailand only 1 per cent of the 
arable area is sown twice to crops in a year; in contrast the index of 
multiple cropping had reached 188 in Egypt in 1970-2 and 232 in parts 
of southern China, where three cereal crops can be grown in a year.*^ 

Multiple cropping appears to have increased in Asia since 1950, 
although there are few reliable statistics. In India the index of cropping 
was 111 in 1947, but this had risen to 118.6 in 1970-1. In China there 
has been little increase in the net area in food crops since 1952, but the 
index of cropping rose from 131 in 1952 to 165 in 1980; increases in 
the index have also been recorded in Indonesia and Egypt. The inten¬ 
sity of multiple cropping is closely related to the density of population, 
and the expansion has been related to the growth of population and the 
need for extra food. However, its increase had been facilitated by the 
introduction of new varieties of wheat and rice that mature more rapid¬ 
ly than traditional varieties, thus making it possible to grow two cereal 
crops in a year. Although multiple cropping is possible in areas that rely 
upon rainfall alone, and is found in Java and the Philippines, it is 
generally closely associated with irrigated land, for whereas much of 
Asia has temperatures high enough for crop growth throughout the 
year, rather fewer areas have enough wet months to sustain two cereal 
crops.^ 

Irrigation and its expansion Irrigation is by no means easy to define. It 
can encompass on the one hand massive reservoirs such as the Aswan 
dam in Egypt which stores the Nile’s waters and releases them during 
the low season, and on the other simple earth dams in Sri Lanka that 
hold water from the monsoon rains which can be used in the dry 
season. Sometimes the term is used to describe the system of canals 
and ditches that carry the flood waters of a river to the distant parts of 
a flood plain. 

The purpose of irrigation is not, of course, only to allow multiple 
cropping. Irrigation can be used to extend cultivation into areas where 
rainfall is too low for any crops to be grown, or to supplement rainfall, 
overcome variability and increase yields. In many humid areas such as 
England or the eastern United States high-value crops may be irrigated 
during dry spells. None the less, efficient irrigation systems do enable 
multiple cropping to be practised. 

Although irrigation has been practised in Asia for several thousand 
years, much of the present irrigated area has been established only in 
the last ninety years.The world irrigated area was only 8 million 
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Table 6.8 Irrigated areas of the world, 1950-88 



1950 

(million 

hectares) 

1988 

(million 

hectares) 

Increase, 

1950-88 

Irrigated land 
as percentage 
of arable land, 
1988 


million 

hectares 

per cent 

Developing 

Asia 

83.5 

142.8 

59.3 

71.0 

31.6 

Africa 

5.8 

11.1 

5.3 

91.3 

6.0 

Latin 

America 

6.5 

15.6 

9.1 

140.0 

11.6 

Total, 

developing 

95.8 

169.5 

73.7 

76.9 

21.0 

Developed 

North 

America 

10.9 

18.9 

8.0 

73.3 

8.0 

USSR 

6.5 

20.8 

14.3 

220.0 

8.8 

Australasia 

0.7 

2.1 

1.4 

200.0 

4.2 

Europe 

6.4 

17.3 

10.9 

170.3 

11.7 

Total, 

developed 

24.5 

59.1 

34.6 

141.2 

8.6 

World 

120.4 

228.6 

108.2 

87.3 

15.4 


Source: N. D. Gulhati, Irrigation in the World: A Global Review, New Delhi, 1955; 
FAO, Production Yearbook 1989, vol. 43, Rome, 1990 


hectares in ISOO, but reached 40 million in 1900, 120 million in 1950 
and has since risen to 228 million; 15 per cent of the world’s arable 
land is now irrigated. However, the significance of the irrigated areas is 
greater than this would suggest, for not only is multiple cropping pos¬ 
sible, but also yields are higher and less variable than in rain-fed farm¬ 
ing and high-value crops are grown. Irrigated areas thus account for a 
greater proportion of food output than the small area would suggest; 
one estimate is that 30 per cent of world food output comes from 
arable that is irrigated. 

Asia has nearly two-thirds of the world’s irrigated area, and 32 per 
cent of its arable is irrigated (table 6.8). India and China have by far 
the largest areas of irrigation; they are followed by the United States 
and the Soviet Union, with 18 million and 20 million hectares 
respectively. In the developing world, most of the irrigated land lies in 
Asia. If Egypt and the Sudan are excluded, Africa has an insignificant 
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area. In Latin America one-third of the total irrigated area is in Mexico, 
and nearly all of the rest is in Brazil, Argentina and Peru; the last has 
one-third of its total farmland under irrigation. Not only has Asia the 
largest area in irrigation but, of the developing regions, it has had by 
far the biggest absolute increase since 1950 (table 6.8). 

Mixed cropping The term multiple cropping is normally used to de¬ 
scribe the sequential growth of two or more crops in the same field in 
the same year. However, the growth of only one crop in a field or plot, 
although typical of Europe, North America and most parts of Asia, is 
less common in Afiica and Latin America. In the milpa systems of Latin 
America and the bush fallowing of Africa plots of land are left fallow 
for several years between periods of cropping. But when the plots are 
cropped they are not necessarily sown to one crop; more commonly a 
mixture of crops is sown. The prime purpose of this mixed cropping is 
to protect the soil from the impact of raindrops and the direct rays of 
the sun and, if crops which require different periods to mature are 
grown, to space out the harvest period. Until recently most agronomists 
ignored mixed cropping, or assumed it was a primitive practice. But it 
has been shown that an area under several crops not only provides 
protection but also gives a higher output per unit area than the same 
area under one crop alone. First, if a variety of crops with different 
maturing periods is grown, then the whole year’s available photosynthe¬ 
sis is utilized, not simply that of the period occupied by one crop. 
Second, different crops use different soil nutrients. Third, a mixture of 
crops prevents plant diseases establishing themselves. Mixed cropping 
is widely practised in Latin America and Africa; thus 60 per cent of 
Latin America’s maize is grown with another crop, 40 per cent of the 
cassava and 80 per cent of the beans. In northern Nigeria 83 per cent 
of the arable area is in mixed crops. However, the extent to which 
mixed cropping has increased since 1950, and thus raised the calorific 
output of arable land, is unknown. 


The colonization of new land 

Although there are no accurate figures on the increase in cropland due 
to the reduction of fallow or the spread of multiple cropping, some 
indication of the new land brought into cultivation since 1950 can be 
obtained by comparing the area in arable in 1950 and 1989 (table 5.1). 
In Latin America arable land increased by 94 million hectares or 109 
per cent; in Asia by 103 million hectares or 30 per cent. The data for 
Africa are unreliable; it seems imlikely that there was an actual decline 
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(see p. 75). In the 1970s new land in the world was being settled at the 
rate of 4-5 million hectares per annum, an addition to the arable area 
of 0.3 per cent per annum; but in the 1980s less than 3 million hectares 
were being added, at 0.2 per cent per annum.^^ 

The reasons for land settlement have been various; increasing the 
food supply has not always been the prime motive. Thus in the after- 
math of partition in 1947 the Indian government established colonies 
on waste land in India. Initially this was to settle refugees from Paki¬ 
stan; since then the aim has been to settle landless labourers. This has 
been the purpose of land settlement schemes elsewhere, notably in 
Kenya and Java, both countries with a very rapid rural population 
increase. In some countries the landless were provided with land by 
expropriating part or all of the larger holdings, as in Iran, Taiwan, North 
Viemam and China. Elsewhere land settlement has been seen as an 
alternative to land reform. In Latin America few governments have 
been prepared to change the inequitable distribution of land ownership, 
and the colonization of new land has been seen as a way of providing 
land for the landless without the problems of reform. 

There are other reasons for land settlement. In south America the 
Amazon basin is divided among eleven countries; in each it is remote 
from the major centres of population, rural or urban, and sparsely 
populated. In the past settlements have been made for military reasons, 
to defend the land against the encroachments of neighbouring states. 
More recently the Amazon has been seen as an untapped area of major 
resources - not only food but also timber, oil and minerals - and nearly 
all the states have attempted, with varying degrees of success, to inte¬ 
grate the Amazon basin into their national economies. Military reasons 
led the Thai government to establish agricultural settlements on their 
borders with Laos, and in the Philippines the Huk rebels who surren¬ 
dered to the government were settled on land in Mindanao. 

Nor have all land settlement schemes been primarily aimed at pro¬ 
viding extra food. In Malaya, where schemes have been properly planned 
and efficiently executed compared with much of the rest of the world, 
much new land has been used for planting rubber and oil palms. In¬ 
deed the aim of many governments has been to prevent settlers revert¬ 
ing to subsistence; cash crops have been prescribed as part of the 
settlement policy. 

Land colonization schemes sponsored by governments and other 
organizations have had very mixed success. In India, although there has 
been a substantial increase in the area under crops, the cost to the state 
has been great and the return on investment very low. In terms of 
increasing the food supply the government of India would probably 
have been better advised to have invested in improving crop yields on 
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the existing arable area. In Egypt 445,000 hectares have been reclaimed 
since 1952, and most of this was laid out in state farms. Yet crop yields 
on this land are only half those on the old lands, and on only one-third 
of the farms have incomes exceeded variable costs; i.e. two-thirds of 
the farms made a loss even before the cost of reclamation is considered. 
Nor have land settlement schemes made much impact upon landlessness. 
Thus in ten years Kenya settled 250,000 people, but Ais was no more 
than one year’s rural natural increase. In twenty years 1 million people 
left Java under government sponsorship to settle in the outer provinces; 
in the same period Java’s rural population increased by 20 million. 

New land in Latin America In Latin America the expansion of the 
cropland has made a major contribution to the increase in food output; 
the harvested area rose by 70 per cent between 1950 and 1975, and 
two-thirds of the extra output came from increasing the area in crops. 
In Brazil in the same period four-fifths of the increased output came 
from extra cropland. This emphasis on increasing area rather than 
yields reflects not only the comparatively low population densities in 
much of the continent but also a long historical tradition. 

When the Spanish arrived in the Americas in the early sixteenth 
century they found that most of the lowland areas were sparsely popu¬ 
lated by Amerindians who practised shifting agriculture or milpa. 
However, in the upland of Central America and the Andes there were 
more densely populated areas with sophisticated and intensive farming, 
although lacking the plough, the horse, cattle or sheep; the civilizations 
of the Incas and the Aztecs were the richest of these areas. It was here 
that the Spanish settled, for the control of labour was essential to mine 
silver or grow crops for export. The Portuguese settled the coasts of 
Brazil and imported African slaves to work sugar-cane plantations, and 
the Spanish later settled the land around the estuary of the Plata. But 
in the mid nineteenth century much of the continent was still very 
sparsely populated; there had been no substantial immigration as there 
had been in the United States. Nor had any class of independent farmer 
sprung up, and most of the land was held by a small minority. In the 
later nineteenth century, however, there was an expansion of the cul¬ 
tivated area, particularly in Argentina and to a lesser extent in Uruguay; 
Italian and other immigrants expanded the area in wheat and maize. In 
Brazil the coffee frontier expanded inland from Sao Paulo, and in the 
Caribbean and later the Pacific lowlands of Central America bananas 
or other tropical crops were raised on plantations for export. 

The rapid population growth of this century has led to considerable 
demographic pressure in the upland areas, and there has been a slow 
move downwards from the uplands to the Caribbean and Pacific low- 
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lands helped by the building of roads and the eradication of malaria. In 
Mexico not only was there a major land reform in the 1930s but the 
state invested in irrigation schemes, particularly in the arid north west. 
The area irrigated rose from 1 million hectares in 1926 to 4.3 million 
hectares in the 1960s, half of this on land not previously farmed.^® But 
more dramatic has been the expansion of farmland in southern Brazil, 
south and west from Sao Paulo towards Paraguay and Uruguay, and 
northwards towards and beyond the new capital Brasilia. Between 1930 
and 1970 Brazil’s cultivated area more than quadrupled and Brazil 
became the world’s second most important food exporter; since then 
the arable area has increased by a third. Much of this northward push 
was into the cerrado, an area similar in soils and climate to the African 
savannah and used until the 1970s only for extensive cattle raising. 
But it is the Amazon basin, where comparatively little land has been 
brought into cultivation, to which most attention has been paid. 

The Amazon basin Until after the Second World War the Amazon 
basin was sparsely populated; it was lacking in roads and railways and 
river transport was poorly developed. In the late nineteenth century 
rubber collecting led to a boom around Manaus, and missionaries and 
soldiers had made their way down from the Andes to the oriente or 
montanay the forested slopes and lowlands to the east in the upper 
tributaries of the Amazon. This movement east from the Andes has 
been prompted by a number of factors. First has been the rapid growth 
of population in the upland areas of Colombia, Bolivia, Ecuador and 
Peru, which has led to both spontaneous and government-sponsored 
settlements in the upper Amazon basin. Second has been the discovery 
of oil - which attracted workmen who stayed to farm - and the building 
of roads. Third has been the military need to settle the land, for Ecua¬ 
dor, Colombia and Peru have all been in conflict over their boundaries. 
Between 1950 and 1975 85,000 people moved from the Bolivian altiplano 
to the orientCy 250,000 from the Ecuadorian uplands and some 100,000 
from Peru.^^ In Brazil the building of roads - beginning with the Belem- 
Brasilia road in 1960, and accelerating in the 1970s with the construc¬ 
tion of the Trans Amazon highway - has led to a considerable movement 
into the Amazon. The population along the Belem-Brasilia highway 
rose from 200,000 to 2 million between 1960 and 1970.^^ Initially the 
government of Brazil hoped the opening up of the Amazon would 
provide farms for the many landless from the drought ridden north 
east; but this has been far from successful. Hopes were of settling 
100,000 in the 1970s. By 1977 only 6000 had moved from the north 
east into the Amazon basin. In 1975 the Brazilian government aban¬ 
doned the welfare aspects of its Amazon programme and turned to 
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development for profit, in alliance with large corporations, often for¬ 
eign, to exploit not only the land but also timber and minerals.^^ 

Since the l960s much concern has been expressed about the future 
of the Amazon environment and the fate of the Amerindian population. 
Comparatively little rain forest remains in Africa or Asia, and the area 
in Amazonia constitutes one-half of the world total. But on this and 
many other matters it is hard to find accurate information for the basin 
as a whole. There is no reliable estimate of the proportion of the forest 
cleared, but it has been put as low as 5 per cent and as high as 15 per 
cent.^^ Although the use of remote sensing techniques in Brazil has 
increased knowledge of the basin, too little is still known of the soils 
and climate, although it is clear that there is far greater variety than 
once was thought. It used to be argued that only the varzea or alluvial 
soils of the river valleys were potential arable land; but they constitute 
only 5 per cent of the total area, and four-fifths are seasonally flooded. 
The terra firme or upland soils were once said to be uniformly poor, 
leached of their nutrients and liable to soil exhaustion once the forest 
had been cleared. That these soils are far more varied is undoubted, 
but there is as yet little knowledge of their value for long-term agricul¬ 
ture. Nor is there any proven system of permanent cultivation, other 
than growing tree crops or the extensive shifting cultivation and gath¬ 
ering practised by the indigenous peoples. However, experimental work 
suggests that sustained continuous cropping of annual crops is possible 
with the right combination of chemical fertilizers.^'^ 

The process of settlement has followed a similar course in both 
the Brazilian and the Andean Amazon. Although governments have 
encouraged the cultivation of cash crops, most settlers, whether sponta¬ 
neous or in government schemes, have practised slash and bum, Rowing 
food crops such as rice, maize and yucca. Their holdings are generally 
small - less than fifty hectares - and many, after a few years Of slash 
and bum agriculture, sow the land to grass and raise beef cattle, for 
which there is a market among the rich in both south-east Brazil and 
in the Andean cities. But the holdings of the original settlers are too 
small for extensive cattle raising, and they are firequendy absorbed by 
large corporate ranches which use improved grasses, raise irrtproved 
breeds of cattle and control plant and animal disease with pesticides. 
Some 80 per cent of the cultivated land in the Ecuadorian orierite is in 
grass, and elsewhere crops also seem to be a small proportion of the 
cleared area.^^ 

Although there is no denying that there has been substantial setde- 
ment in the Amazon basin in the last thirty years, there is little reliable 
evidence on the areas cleared and settled, the area in crops or the 
quantities of food produced. Much that has been written on the subject 
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has dealt with the threat to the Indian way of life or the problems that 
arise when the rain forest is destroyed. Yet it would seem that although 
some colonization has made a significant contribution to national food 
supplies - notably in Bolivia - on the whole the Amazon has not yet 
given a significant increase to Latin America’s food supplies. 

New land in Asia Asia, like Europe, has a long history of settlement 
and by 1950 had very high population densities. Unlike Europe, most 
of the population were still employed in agriculture, and the density of 
the agricultural population was higher than elsewhere. Further, more of 
the total area was devoted to arable land - 16 per cent - than in Latin 
America or Africa. Much of the arable was in the deltas and lower 
alluvial plains of the great rivers, where wet rice cultivation has sus¬ 
tained high densities for two millenia or more. Before 1950 there had 
been a steady increase in the area in arable land over a long period, 
particularly in South-east Asia, where not only were more food crops 
grown but the development of plantations for the production of export 
crops became significant from the late nineteenth century. 

In the post-war period there has been both state organized and spon¬ 
taneous colonization of land in nearly every country in Asia, in many 
cases prompted by the need to provide land for a rapidly growing 
landless population. In India there have been substantial additions to 
the cultivated area in a variety of regions, much of it by adding to the 
irrigated area which doubled between 1947 and 1973, particularly as 
the result of canal building and the construction of tube wells in the 
Punjab and Rajasthan.^^ In the north of the Ganges plain the terai or 
foothill area has been brought into cultivation since the eradication of 
malaria; that part of the terai which is in Nepal has seen a particularly 
rapid expansion of cropland since 1960.^® In Assam, which was sparsely 
populated in the mid nineteenth century, migration and rapid popula¬ 
tion growth have converted the lowlands to a densely populated zone 
in the last half century. In Ceylon colonization schemes to settle the dry 
zone were begun at independence, and required the extension of irri¬ 
gation. Some 70,000 hectares of paddy land were created in this man¬ 
ner between 1948 and 1964, and the total area of cropland increased 
by 40 per cent between 1948 and 1980.^^ 

China, after India, has the largest area of arable land in Asia; in 1950 
this was far more densely populated than the Indian subcontinent. More 
of the land was double cropped and irrigated, and jHields were already 
high compared with much of the rest of Asia. Statistics of Chinese 
agriculture were published in the 1950s, but then little was known until 
the Chinese government released figures in the late 1970s. The old 
eighteen provinces of Han China were very densely populated, and 



The expansion of the world’s arable land 109 

there was little prospect of substantial expansion in this zone; some 
steep slopes in the south were terraced and attempts were made to 
convert cemeteries to cropland, and land on the coast north of the 
Yangtze and near the Hwangh-Ho delta were embanked and used for 
cropland. However, the Chinese looked to the north for their new 
lands. Manchuria had been closed to Han settlement by the Manchu 
dynasty until late in the nineteenth century; thereafter it became a 
classic zone of agricultural colonization until the Japanese invasion in 
the 1930s. The Chinese have certainly expanded cropland in this area, 
mainly by the establishment of state farms in unsettled areas, but the 
extent of this expansion is unknown.^® Recent statistics suggest that 
although the sown area has increased since the 1950s, the arable area 
has declined. This may be due to soil erosion in the south and to urban 
expansion; but it may also be a result of underreporting of arable land 
by provinces in order to avoid taxation and the compulsory deliveries 
of food to the towns.^^ 

In the archipelago of South-east Asia the settlement of sonie new 
land has required movement from island to island. At the beginning of 
this century the Philippines came under American rule: there was a 
marked contrast between the density of population on most of Luzon 
and some of the smaller Visayan islands, and the sparsely populated 
island of Mindanao and the nordi east of Luzon. Attempts to expand 
the area of settlement were begun by introducing legislation compara¬ 
ble to the American Homestead Acts, allowing the occupation of up to 
twenty-four hectares of public land. Movement to Mindanao became 
substantial in the late 1930s, with spontaneous movement exceeding 
assisted colonization. But by the 1960s population densities in Miridanao 
were approaching those in Luzon, and the very problems that colon¬ 
ization was supposed to overcome - fragmentation, tenancy and rural 
indebtedness - were appearing.^^ 

In Indonesia the contrast between Java, with its very high population 
density, and the outer provinces of Borneo, Sumatra and the Celebes, 
with its very low population density, was and is very marked. In the 
nineteenth century Java under Dutch rule had experienced rapid popu¬ 
lation growth and by 1900 the centre and east of the island had very 
high rural population densities. The drainage of the northern plains had 
added to the arable area and elaborate systems of water control, mul¬ 
tiple cropping and intensive cultivation had raised rice yields; in the 
east the adoption of cassava as a food crop had increased food output. 
However, there seemed little prospect of further increasing the culti¬ 
vated area or of population growth slowing down. 

Consequently in 190.5 the Dutch introduced the policy of trans¬ 
migration; Javanese were to be moved to the outer provinces, Sumatra 
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in particular, both to relieve population density and to provide labour 
for the plantations on that island. Between 1905 and 1941 190,000 
Javanese migrated, principally to Sumatra and mainly to the southern 
province of Lampung. Most of the migrants grew rice, as they had in 
their homeland. After independence the new government continued the 
policy of transmigration, and between 1952 and 1974 600,000 left 
Java. Further movements were planned in the late 1970s. This policy 
has no doubt increased Indonesia’s cultivated area^ whereas Java’s 
arable area has remained stagnant since 1950, that in the outer pro¬ 
vinces has increased considerably, but this has not increased the pros¬ 
perity of the settlers or Indonesia’s rice supplies. Nor have the numbers 
leaving Java been sufficient to improve the lot of the Javanese. In twenty 
years the total number leaving Java was no more than one year’s natural 
increase in that island. 

Africa Although African food output has increased since 1950, the 
rate of increase has been lower than in any other major region and has 
been below the rate of population increase for three decades. Although 
data on yields and land use are unreliable, most recent writers seem 
agreed that food crop yields have increased very little, and indeed may 
have declined. The bulk of increased output has thus been due to an 
increase in the area sown to crops. Between 1961-5 and 1976 the 
greatest increase in arable land was in East Afiica, where it rose by one- 
third; the least was in the Sahel, where the increase was only 2.5 per 
cent and has since declined.^"' 

In Afiica multiple cropping has made little contribution to extra 
cropland, in contrast to Asia. Little of the continent’s arable land is 
irrigated, and on that double cropping is rare, although the length of 
the growing season does not preclude it. Thus there are 70,000 hec¬ 
tares of irrigated land in the inland delta of Mali but only one-seventh 
is double cropped. This lack of double cropping does need some qual¬ 
ification. Multiple cropping is a term normally used to describe the 
sequential raising of one crop in a field. However, in much of Africa it 
is common to grow several crops on a plot; evidence suggests that this 
gives a higher dry matter yield per hectare than monoculture.^^ 

The area under crops has thus been increased primarily by reducing 
the fallow periods and by the colonization of new land, either sponta¬ 
neously or in government-sponsored schemes. In the last forty years 
there have been substantial increases in population density in nearly 
all parts of Afiica, and this has led to changes in the type of farming. 
When densities were low, shifting agriculture could be practised. In this 
system forest or savannah land was cleared in small plots and a mixture 
of crops sown for two or three years. The plots were then abandoned 
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and trees and grass colonized the land, twenty years or more in natural 
fallow was sufficient to restore soil fertility. Such a system was accom¬ 
panied by a periodic movement of the village to be near the plots in 
cultivation. The growth of population density has made such farming 
impossible and it is now rare. Bush fallowing, with shorter periods of 
fallow, remains predominant. The reduction of fallow has however 
increased the frequency with which crops are grown and hence the area 
in crops. But unless some means of maintaining soil fertility is intro¬ 
duced this reduction leads to a fall in soil fertility and yields and in 
extreme cases to soil erosion, and the land may have to be abandoned. 
Yields have fallen, for example, in Malawi, in the west highlands of 
Kenya and in the Mossi plateau of Upper Volta.^^ 

The spontaneous occupation of uncultivated areas has also occurred 
in parts of Africa. This has been possible where the tsetse fly has been 
eliminated and in such cases good land has been brought into cultiva¬ 
tion. Elsewhere - as in parts of the Sahel, in Tanzania and in Ethiopia 
- settlement has moved into semi-arid areas which have been liable to 
crop failure from droughts and to soil erosion due to inadequate fal¬ 
lowing. There have been numerous land settlement schemes in Africa 
both before and after independence. Increasing the food supply has not 
been the only motive, they have not all led to an increase in cropping, 
and most of the large schemes have been judged to be failures. 

The first and still the largest settlement scheme in Africa began in the 
Gezira in the Sudan before the First World War. At independence in 
1955, 180,000 hectares were irrigated by the Nile, over half of which 
were in cotton. Since then further irrigation has extended the area to 
over 330,000 hectares. Other significant irrigation schemes were begun 
by the French in Mali, Senegal and Mauritania and by the British in 
northern Nigeria. The irrigation schemes in the West African savannah, 
together with irrigation on European farms in Zimbabwe, made up 
nearly all the African irrigated area outside Egypt, the Sudan and 
Madagascar.^^ 

Elsewhere in Africa land settlement schemes have had a variety of 
motives. In Ghana and Zambia the building of dams for hydroelectri¬ 
city works required the resettlement of large numbers living in the 
flooded areas; in Kenya, Zambia and Zimbabwe Africans have been 
settled on lands formerly owned by Europeans. In Zambia and Kenya 
there have been schemes to resettle those living in densely populated 
and eroded lands. Clearly not all land settlement schemes involved a 
net increase in the arable area; it seems likely that in most parts of 
Africa fallow reduction and spontaneous colonization ~ as in the 
mechanized rain-fed agriculture of central Sudan - has contributed 
more to the increase in food output than settlement schemes.^^ 
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THE LOSS OF LAND 

There has been a substantial gain in the area sown to crops since 1950, 
although the precise figure is in doubt. There is no doubt again that 
some arable land has. been lost, and in recent years much attention has 
been drawn to the loss of arable land in both the developed and the 
developing countries. 

This concern is not new. In the 1930s the soil erosion in the west of 
the United States received much publicity and revived interest in soil 
conservation techniques. R. V. Jacks and R. O. Whyte pointed out that 
the loss of land through soil erosion and the fall in soil fertility threat- 
ened future agricultural output not only in the United States but in 
many other parts of the world, a theme that was taken up, in a more 
dramatic manner, by several writers in the late 1940s and early 1950s.^^ 
The fear that good agricultural land is being lost has been revived in 
the 1980s. In Britain there has been a long dispute about the loss of 
farmland to urban expansion and afforestation, and in the United States 
there have been similar controversies.In the developing countries the 
loss of land to urban expansion has not been of great importance, 
except in countries such as Egypt. Two events have drawn attention 
again to the loss of farmland. The first has been the growing awareness 
that much of the world’s tropical forests are being destroyed. The 
second was the drought in the Sahel in the years 1969-74 and over a 
much wider area of Afiica in the 1980s; there was much debate about 
the causes of the famine at this time, and some argued that the Sahara 
was spreading southwards. Whatever the truth of this statement there 
has been a revived interest in the loss of farmland due to human mis¬ 
management of the environment. Although much has been written about 
this, there is a singular lack of reliable data on the subject. Nor is this 
surprising, for the phenomenon is very difficult to define. There are, for 
example, parts of Afiica where the reduction of fallow has led to gullying 
and the land has had to be abandoned: on the other hand over much 
larger areas fallow reduction has reduced the plant nutrient content of 
the soil and hence crop yields have fallen, but the land has not been 
abandoned. Thus there is a wide range of conditions contained within 
the terms land degradation or desertification. There has been a reduction 
of soil fertility and some land has been abandoned in many parts of the 
world, although there is no way of measuring the extent. Irrigated areas 
have presented particular problems. When large quantities of water 
are spread over farmland, much of the water is not used by crops but 
sinks downward, and eventually the permanent water table rises, caus¬ 
ing waterlogging. Irrigated areas in hot regions are also prone to salinity. 
Water rises by capillary action and salts toxic to plants are deposited in 
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the soil profile or on the surface. It has been claimed that one-fifth of 
the world’s irrigated area is subject to either salinity or waterlogging 
and this has led to some land being abandoned and yields being re¬ 
duced. The Near East is particularly susceptible to these problems. 
Half of the irrigated land in Syria is said to be affected by salinity or 
waterlogging, 30 per cent in Egypt, 15 per cent in Iran and, in the 
1960s, three-quarters in Pakistan. These conditions are not irreversible. 
In Pakistan tube wells have been used to lower the level of the water 
table, and have reduced the extent of salinization. 

Soil is constantly being lost owing to natural processes. It is when 
loss exceeds the formation of new soil that problems arise. Once natural 
vegetation is removed and farming undertaken, soil loss is likely to 
occur in all regions. The risk of erosion is greatest in areas of low 
rainfall and very high temperatures and on steep slopes. Most tradi¬ 
tional farmers have devised techniques to avoid soil erosion, but these 
may be ignored; in some cases their problems may be due to others’ 
rather than their own activities. Thus in the Indus region of Pakistan 
flooding has been caused by the deforestation of the Himalayan foot¬ 
hills where the tributaries rise; this has accelerated run-off and caused 
flooding lower down. In Java recent deforestation of upland areas has 
caused the silting of irrigation systems in the lower parts of catchment 
areas. Where population pressure has increased the cultivation of very 
steep slopes, soil erosion has occurred, as in El Salvador and parts of 
Mexico. In Africa, particularly in parts of Kenya, Ethiopia and the 
western Sahel, population growth has prompted arable expansion into 
dry areas which are particularly prone to wind erosion. Nor is it crop¬ 
ping alone that causes soil erosion. The growth of cattle numbers in 
parts of tropical Africa and also in the arid regions of north-west Afnca 
has caused overgrazing; as the number of palatable species declines, so 
have cattle numbers been increased, so that not only is the fodder 
supply reduced but land becomes progressively degraded. A similar 
sequence is occurring on the semi-arid pastures of northern Iraq, which 
are estimated to be able to support 250,000 sheep but in fact carry over 
1 million.'^^ 

Examples of land degradation are legion, but figures on actual loss 
few; those that exist are often contradictory. It has been suggested that 
one-fifth of the current world arable area is subject to land degradation; 
and it has been argued that since the beginning of farming some 10,000 
years ago an area equivalent to the present arable area has been lost to 
agriculture through soil erosion. The basis of this latter estimate is less 
than clear. None the less the loss of land is obviously significant; the 
growth of world food output since 1950 could have been greater with¬ 
out such losses. 
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CONCLUSIONS 

Although increases in crop yields have accounted for a high proportion 
of total world food output since 1950, increases in the area sown to 
crops have been important in the developing countries, particularly in 
Latin America and Africa. Increases in area have not come from the 
cultivation of new land alone. In Asia the increase in multiple cropping 
has been significant; in Afiica the reduction of fallow has increased the 
area sown. The colonization of new land has also provided employment 
for the landless in the older established areas, although rarely for more 
than a small minority. 
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Agricultural Development in 
the Deveioped Countries 
since 1945 


Few discussions of the world food problem deal with the growth of 
food output in the developed countries;, where hunger is rare, nutri¬ 
tional problems are those of excess and not scarcity and agricultural 
problems are those of surplus not shortage. Yet there are good reasons 
for discussing food output in these countries. 

First, malnutrition was far more common in the 1930s than it is now. 
In North America and Western Europe national food supplies were 
adequate and malnutrition was due to poverty and ignorance. On the 
other hand, in the Soviet Union and some coxmtries in Eastern Europe 
food supplies were low and there was need for greater output, particu¬ 
larly of animal foods, to provide an adequate diet. Food supplies de¬ 
clined in the Second World War in the Soviet Union and most of 
Europe; during the war labour and other resources were taken out of 
agriculture, fighting disrupted food production and lack of transport 
made the movement of food difficult. Shortages continued for five or 
six years after the end of the war. In the late 1940s there were still fears 
about the future food supplies of Europe and Russia, although in the 
event recovery was rapid. 

Second, although food output in Western Europe was restored to 
pre-war levels by 1950, and somewhat later in Eastern Europe, there 
has been need for an increase in food output since 1945 on two counts. 
One is that the population has increased by over 300 million in the 
developed countries since 1950 (table 4.1). The other is that rising 
incomes in the 1950s and 1960s increased demand for more livestock 
products. But, with the exception of the Soviet Union, consumption 
needs were largely satisfied by the early 1960s. Since then, however. 
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not only has the population increased slowly, but rising incomes have 
been spent not on extra food but on other goods. Output, however, 
continued to rise and outpaced demand, so that for much of the late 
1960s, 1970s and 1980s agriculture in Western Europe and North 
America has been plagued with food surpluses. 

A third reason for considering production in the developed countries 
is the role of trade in the food supply of the developing countries. In 
the last fifteen years many developing countries have become depend¬ 
ent upon food imports in the form of either trade or aid. Although the 
cost of food surpluses in Western agriculture has been the subject of 
much criticism, the developed countries, and in particular the United 
States, have become the source of most of the world’s grain exports. 
Without the production increases of the last forty years this would not 
have been possible. 


THE GROWTH OF FOOD OUTPUT 

Food output in Europe increased slowly in the first half of this cen¬ 
tury, but after 1950 grew at unprecedented rates. Food output in the 
developed countries approximately doubled between 1950 and 1980, 
although the rate of increase has slowed in the 1980s; output per caput, 
because of comparatively slow population growth, rose far more rapidly 
(see p. 82). There have, however, been considerable variations in the 
rate of increase between countries within the developed world. Some of 
the highest rates have been achieved in Eastern Europe and the USSR. 
Although productivity in Russian agriculture remains much lower than 
in the West, output increased very rapidly between 1950 and 1980; one 
estimate put it at 3.5 per cent per annum, over twice the rate in the 
United States.^ In West Germany and the United Kingdom gross out¬ 
put doubled between 1950 and the 1970s; this was matched in several 
other countries in Western Europe. On the other hand, a few countries 
have had very little increase. Between 1952 and 1976 Norwegian agri¬ 
cultural output increased by only 5 per cent, and in Sweden, where 
government policy has been to restrict home output to 80 per cent of 
calorific needs, output actually declined in this period.^ 

Over most of the post-war period farming in Western Europe and 
North America has been heavily subsidized in various ways, which 
include tariffs, guaranteed prices and producer subsidies. This, com¬ 
bined with a remarkable technological advance has led to great in¬ 
creases in food output. But by the 1960s demand for food within 
Western Europe was beginning to slacken. Most Europeans were by 
then well fed, and increased prosperity did not lead to any increased 
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expenditure upon food. Combined with a falling rate of population 
growths this led to a very slowly increasing market for farmers. But 
because the European Community (EC) protected farmers from exports 
and provided guaranteed prices, output continued to increase. Since 
the 1970s output has increased at 2 per cent per annum in the EC, but 
demand by only 0.5 per cent per annum.^ 

By the early 1980s the cost of farm support was becoming politically 
unacceptable in the EC and various efforts - such as the introduction 
of quotas for milk production - were made to curtail output. In the 
United States the cost of farm support rose from $3 billion in 1981 to 
$26 billion in 1986, and as in Europe there were attempts to reduce 
output, which in both regions have been successful. In the 1986s food 
output in the EC has risen by only 7 per cent, and in the United States 
in 1989 was below the level of the early 1980s.'* 


THE EXPANSION OF THE ARABLE AREA 

Traditionally the major means of raising food output has been to in¬ 
crease the area in cultivation, but, as has been seen (pp. 83-9), this has 
become less important as the capacity to increase crop yields has risen. 
In the post-war period most of the food output in the developed cQimtries 
has come from higher yields; the arable area has shown little advance 
and indeed in many countries has fallen (see p. 76). 

The area used for crops and grass has declined in nearly every country 
in Europe since 1950, although these net figures conceal more complex 
changes. In every country there have been losses due to urban expan¬ 
sion and, in some, to afforestation. This loss has beeil most serious in 
small and densely populated countries. In Belgium the agricultural area 
was two-thirds of the total land area in 1929, but in 1977 was only half. 
In The Netherlands reclamation of polders in the Zuider Zee has added 
to the agricultural area, but losses due to urban expansion have reduced 
the total cropland. In the 1950s, for example, some 3400 hectares were 
reclaimed, but 4000 were lost to urban expansion. In some countries 
losses in one region have been compensated for by gains elsewhere; 
thus in Canada marginal land has been abandoned in the east, parti¬ 
cularly in Nova Scotia and New Brunswick, but there have been gains 
in the prairies,^ In most of the developed world there have been few 
substantial additions to the arable area since 1950. There are, however, 
three exceptions to this. 

First, in the Soviet Union, a remarkable expansion of the cultivated 
area was achieved in the 1950s. Some 36 million hectares of land were 
ploughed up in the semi-arid areas of Kazakhstan, the northern Caucasus 
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and Siberia between 1954 and 1960, and Russian grain output was 
raised by 50 per cent. Since then, however, there has been little in¬ 
crease in the sown area, which was 202 million hectares in 1960 and 
216 million in 1980. A large proportion of the present grain area is in 
these dry regions, and climatic fluctuations have led to great variations 
in Russian output over the last twenty-five years.^ 

Second, in the United States the arable area has not greatly changed. 
Losses of cropland from urban expansion in the north east have been 
made up by the reclamation of wet lands in the Mississippi valley and 
the irrigation of dry lands in the south west. The area actually sown to 
crops has, however, fluctuated with variations in United States govern¬ 
ment policy. At various times farmers have been paid not to sow land 
to crops and so the cropland has diminished; arable land has been left 
idle or summer fallowing has been increased. At other times there have 
been incentives to increase output and land withdrawn from cultivation 
at government behest has been sown again, and fallows in the semi-arid 
grain regions have been reduced to increase the sown area. Between 
1945 and 1970 most of the increase in United States food output came 
from higher yields. Between 1970 and 1980, however, output rose by 
20 per cent, yield by very little; much of this additional output came 
from an expansion of the sown area.^ 

A third region where area expansion has been important is Australia, 
where wheat accounts for a high proportion of the cropland. In the 
immediate post-war period increases both in the area in crops and in 
yields helped raise food output. But in the 1960s wheat cropping ex¬ 
panded into marginal lands where 5delds were lower than in the more 
humid regions. Since the mid 1960s the national wheat yield has stag¬ 
nated, and area expansion accounts for the continued increase in crop 
output.® 

Although increased area has played an important role in increasing 
food output in some regions of the developed world, its importance has 
been dwarfed by increases in the yield of crops and animals. Before 
considering these improvements, however, some structural changes in 
agriculture must be touched upon. 


STRUCTURAL CHANGE IN THE DEVELOPED 
COUNTRIES 

In the developing world the agricultural labour force doubled between 
1950 and 1989 and thus has contributed, by more intensive cultivation, 
to increased food output. Quite different circumstances obtain in the 
developed world. The agricultural labour force was in slow decline in 
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Table 7.1 Labour force in agriculture, developed countries, 1950-80 



United States 

Western Europe 

Eastern Europe and USSR 

1950 

23,048 

42,096 

76,842 

1960 

15,635 

33,146 

67,616 

1970 

9,712 

22,626 

49,363 

1980 

6,051 

16,445 

38,622 


Sources’. United Nations, Economic Bulletin for Europe, 35 (2), 1983, p. 172; G. C. 
Fite, American Farmers: The New Minority, Bloomington, Ind., 1981, p. 101 


the United States and north-west Europe before 1945, but was still 
increasing in Russia, Australasia, Eastern and southern Europe. Since 
1950 there has been an unprecedented decline in the workforce in the 
developed countries, which in 1980 was less than half what it was in 
1950 (table 7.1). There are various reasons for this decline, but of 
greatest importance has been the attraction of much higher wages in 
the urban economy, so that in the period of remarkable economic 
expansion between 1945 and 1973 many millions left the land for the 
towns. This has led to the substitution of labour by machinery and 
power, which has occurred, at varying rates, throughout the developed 
world. In every cotmtry the tractor has replaced the horse, and tractors 
have become bigger and faster; the combine harvester, hardly known 
in Europe before 1945, now harvests nearly all grain. A variety of 
machines tmknown or in the experimental stage before the war now 
harvest crops which were once hand picked, such as tomatoes, tobacco, 
cotton, potatoes and sugar-beet. Livestock production has been simi¬ 
larly transformed. In 1950 only 3 per cent of the cows in the EC region 
were milked by machine, whereas by 1975 only 3 per cent were milked 
by hand; in addition, haymaking has been mechanized.^ Not only has 
the horse been replaced as a source of power, but so too has man. 

In the 1930s few farms in the United States had electricity supplies, 
although about half the farms in Western Europe were connected. Now 
the main tasks in the farmyard and farm buildings, once done by hand, 
are performed with the aid of electricity. The growth in the use of 
machinery and the dramatic decline in the labour force has led to re¬ 
markable increases in labour productivity. In 1950 in Western Europe 
it took a hundred man-hours to cultivate 1 hectare of cereals; by 1980 
it took only ten man-hours. In the United States agricultural output 
rose by 55 per cent between 1950 and 1972, but in the same period 
the number of million man-hours worked in a year on the land fell from 
15,137 to 6172.^° 
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Table 7.2 The decline in farm numbers, 1960-83 



Number of farmed 
(thousands) 

1983 as a 
percentage 
of 1960 

1960 

1983 

United States 

3963 

2428 

61 

Belgium 

209 

90 

43 

Denmark 

193 

97 

50 

France 

1774 

1061 

60 

West Germany 

1385 

744 

54 

Italy 

2756 

1927 

70 

Ireland 

278 

221 

79 

Netherlands 

230 

124 

54 

United Kingdom 

443 

244 

55 


® Farms over 1 hectare. 

Sources: G. C. Fite, American farmers: the new minority, Bloomington, Ind., 1981, 
p. 101; D. R. Bergman, The transition to an overproducing agricultural system in 
Europe: an economic and institutional analysis’, in G. Antonelli and A. Qiadiro-Curzio 
(eds), The agro-technological system toward 2000: a European perspective, 1988, 
pp. 54-74 


Not only farm labourers but farmers have left the land in North 
America and Europe;, particularly the occupiers of very small farms 
(table 7.2). This has allowed other farms to get bigger and has made 
the use of machines economically possible. In the United States the 
average size of a farm rose from 80 hectares in 1950 to 100 hectares 
in 1980. In Europe average sizes were, and remain, much smaller, but 
have still shown considerable increases. In Belgium, for example, the 
average size in 1950 was 5 hectares but was 11 hectares by 1980; and 
in Sweden the average arable holding rose from 12.5 hectares in 1951 
to 20.1 hectares in 1971, and in Denmark from 16 hectares to 24 
hectares between 1960 and 1977.^^ 


SCIENCE, TECHNOLOGY AND GOVERNMENT 
SUPPORT 

The primary consequence of mechanization has been to greatly in¬ 
crease labour productivity and cut increases in the cost of production. 
It has also allowed better and faster cultivation and more timely sowing 
and harvesting, thus increasing 5 delds. But the increases in 5 delds have 
been mainly due to other causes. 
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During the first half of this century crop yields rose slowly in Western 
Europe and even more slowly in North America and Australia, where 
there was an abundance of land, and farmers aimed at maximizing 
output per caput rather than output per hectare (see figure 5.4). In the 
1930s most farmers in Europe still relied upon growing crops in rota¬ 
tion and using farmyard manure to maintain soil fertility and to increase 
crop yields, although some chemical fertilizers were applied, particu¬ 
larly in the Low Countries and West Germany. In Britain only potatoes 
and sugar-beet received any significant amounts. Plant breeding insti¬ 
tutions were established in several countries after the rediscoyery of 
Mendel’s theory in 1900; the exchange of new vaneties also led to some 
increases in yields. The Danish barley Kenia, for example, was adopted 
in England and France. Perhaps the most significant plant breeding 
advance at this time was the development of hybrid com in the United 
States. First bred in 1914, it began to be grown commercially in the 
early 1930s. Weeds were controlled by rotations, by deep cultivation 
with a mouldboard plough and by hand hoeing. Some inorganic pes¬ 
ticides were known but were little used, and effective selective herbi¬ 
cides or fungicides were not available. Improvements in livestock breeding 
and feeding were spreading. Artificial insemination was first used in 
Denmark in the 1930s and ideas on balanced feeds for livestock had 
been developed in Germany and were being adopted elsewhere; in 
Britain, The Netherlands and New Zealand there was much research 
on grass varieties and grassland management. But in the 1920s and 
1930s farming in most of the developed world was depressed and few 
farmers could afford to innovate, either in yield increasing improve¬ 
ments or in purchasing machines such as tractors, combine harvesters 
or milkers. 

However, the emergencies of the Second World War and the contin¬ 
ued food shortages immediately afterwards led nearly all governments 
to encourage greater agricultural production, and a variety of guaran¬ 
teed prices, deficiency pajmients, subsidies and tariffs brought prosperity 
back to farming; farmers began to adopt the improved technologies 
made available in the 1920s and 193Qs. Since then most states have 
encouraged research in all branches of agriculture, and a continuous 
flow of new machines, crop varieties, fertilizers and pesticides has pro¬ 
vided farmers with the means of yet further increasing yields and 
output. 

HIGHER CROP YIELDS 

The application of new techniques in farming has raised yields at un¬ 
precedented rates since the end of the Second World War. Thus it has 
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Table 7.3 Wheat and milk yields in Western Europe 


Milk Wheat 


1948-50 

1988-9 

Increase 

1948-50 

1988-9 

Increase 

(kg/cow) 

(kg/cow) 

(%) 

(kg/ha) 

(kg/ha) 

(%) 


Netherlands 

3657 

5876 

60 

3530 

7412 

110 

Belgium 

3367 

4192 

25 

3143 

6702 

113 

Denmark 

3117 

6207 

99 

3587 

6987 

95 

Sweden 

2703 

6170 

128 

2223 

5683 

155 

United Kingdom 

2673 

4801 

80 

2687 

6386 

137 

Switzerland 

2843 

4818. 

70 

2647 

6340 

140 

West Germany 

2173 

4782 

120 

2470 

6522 

164 

Ireland 

1933 

3960 

105 

2243 

7884 

251 

France 

1730 

2915 

68 

1830 

6249 

241 

Norway 

1963 

5846 

198 

2190 

3832 

75 

USA 

- 

6447 

- 

1120 

2247 

100 

Australia 

- 

3858 

- 

1120 

1594 

42 

USSR 

- 

2558 

- 

840 

1828 

118 


Sources: United Nations, Economic Bulletin for Europe, 35 (2), 1983, pp. 167, 168; 
FAO, Production Yearbook 1989, vol. 43, Rome, 1990; Production Yearbook 1964, 
vol. 18, Rome, 1965 


been estimated that in Western Europe wheat yields increased at 0.8 
per cent per annum between 1850 and 1913 and at 0.6 per cent be¬ 
tween 1913 and 1938, but at 2.2 per cent, between 1939 and 1970 and 
reaching 2.6 per cent in the 1960s. Wheat yields have doubled and in 
some cases tripled since the 1950s (table 7.3); even in those cotmtries 
where 5 delds were already high in 1950, such as The Netherlands and 
Belgium, there have been considerable gains, although the land abund¬ 
ant countries such as the United States and Australia still have much 
lower 5 delds than north-west Europe. Most arable crops have had sub¬ 
stantial increases in 5 delds; but generally increases have been greatest in 
the cereals; increases in sugar-beet in Britain (table 7.4), for example, 
have been much less than those in wheat, potatoes and barley, and in 
the United States soybeans and potatoes have lagged behind maize and 
wheat (table 7.4). 

The precise reasons for the increase in yields are difficult to deter¬ 
mine because there have been so many changes in technology in the 
last thirty years. New varieties have been adopted, more chemical fert¬ 
ilizers have been used, pesticides and herbicides have reduced crop 
damage and the competition of weeds, irrigation and underdrainage 
have improved environmental conditions, whilst the use of machinery 
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Table 7.4 Crop yields in the United States and United Kingdom (tonnes 
per hectare) 



United States 


United Kingdom 

1950 

1989 

Percentage 

increase 

1950 

1989 

Percentage 

increase 

Wheat 

1.05 

2.2 

110 

Wheat 

2.7 

6.6 

144 

Maize 

2.5 

7.0 

180 

Barley 

2.5 

4.8 

92 

Potatoes 

19.2 

32.2 

68 

Potatoes 

18.2 

35.8 

97 

Soybeans 

1.6 

2.2 

38 

Sugar-beet 

26.6 

40.4 

52 


Sources: Ministry of Agriculture, Agricultural Statistics for the United Kingdom, 
1980 and 1981, London, 1982; Century of Agricultural Statistics in Great Britain, 
1866-1966, London, 1968 


has allowed sowing and harvesting to take place at optimum times. 
However, research in both Britain and the United States suggests that 
the breeding of new cereal varieties has been the single most important 
cause of increased yields, accounting for approximately half the re¬ 
corded gains. 

Plant breeders have been able to improve cereals in a variety of ways. 
The breeding of varieties with a high response to fertilizer has been 
important, and the introduction of short stemmed varieties, able to 
carry a larger head of grain, has been crucial. Immunity to specific 
diseases has been significant, and the traditional breeders’ art of pro¬ 
ducing varieties for different environments has continued. In the United 
States hybrid com varieties were originally grown in the com belt. 
Local varieties were necessary when the hybrid was extended north into 
Ontario, south west into Texas and south east into the old cotton belt. 
In Britain Scandinavian barleys have been crossed with indigenous 
varieties to produce a variety that can be grown in wetter and cooler 
regions, helping to explain the remarkable expansion of barley growing 
in Britain since the 1930s.^^ 

Plant breeders have produced a succession of improvements. Farm¬ 
ers have adopted new varieties rapidly, not only within countries but 
across international borders. Thus the Frmch wheat Capelle-Desprez 
was introduced into Britain in 1954; by 1965 88 per cent of the winter 
wheat area was sown with it. But the subsequent introduction of yet 
better varieties led to its equally rapid demise; by 1975 only 3 per cent 
was still sown with the variety. The Maris winter wheat, which replaced 
Capelle-Desprez, was equally rapidly adopted in France. The speed widi 
which new varieties are introduced must not, however, be exaggerated. 
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In Britain there is a lag of some twelve years between the planning of 
a new variety and the distribution of new seed to farmers. 

The majority of discussions of yield increases place most emphasis 
upon the rapid growth of fertilizer consumption since 1950. Certainly 
the growth cannot be denied; the consumption of fertilizers tripled in 
the United States between 1950 and 1972, rose tenfold in Canada 
between 1939 and 1975 and increased fivefold in the countries of the 
EC between 1950 and the 1970s. This, however, possibly overstates 
the gain in plant nutrients in the soil; prior to the Second World War 
chemical fertilizers were comparatively expensive and large applica¬ 
tions of farmyard manure, which contains nitrogen, phosphorus and 
potash, the essential nutrients, were made by the better farmers. 
Chemical fertilizers were also applied in the intensive farming areas of 
north-west Europe. Since then chemical fertilizers have greatly increased 
in consumption but in parts of Europe and the United States less 
farmyard manure is now applied. 

In the 1950s and 1960s the use of nitrogen, phosphorus and po¬ 
tash fertilizers increased at much the same rate, but by the 1960s the 
phosphorus and potassium content of soils in much of Western Europe 
could be maintained with relatively light applications of these nutrients. 
Hence much of the subsequent increase has been in straight nitrogen, 
which is the most common limiting factor in increasing crop yields 
(figure 7.1). By the 1970s fertilizer consumption in Belgium, Nor¬ 
way, The Netherlands and West Germany was thought to be near the 
optimum, as it was on much of the cereal crop in England. But com¬ 
paratively little was used on grassland; whereas leys receive fertilizer, 
permanent grass receives little.There are, however, still considerable 
variations in fertilizer consumption within the developed w6rld. Fert¬ 
ilizer applications are far less in the extensively farmed areas of North 
America and the Soviet Union than in the intensively farmed region of 
north-west Europe (table 7.5). 

Although new varieties and the increase in the supply of plant nutri¬ 
ents have been of critical importance in raising crop yields, the adop¬ 
tion of chemical herbicides, pesticides and fungicides has also made a 
valuable contribution. Before 1945 weeds - any plants which compete 
with the crop for plant nutrients in the soil - were kept down mainly 
by cultivation with a mouldboard plough, which inverts the soil and 
destroys weeds, and by hoeing during the growth of the crop. The 
invention of selective herbicides that destroyed weeds before or during 
growth has reduced labour needs, and has both allowed cultivation 
with tines and some direct drilling and helped to increase crop yields. 
Chemical pesticides and fungicides were known before 1945, but were 
not efficient and were little used. Discoveries during and since the war 
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Figure 7.1 Use of nitrogen, phosphorus and potassium fertilizers in the 
United Kingdom, 1950-80 Source: Sir Hans Kornberg, Agriculture and Pollution, 
Royal Commission on Environmental Pollution, Seventh Report, London, HMSO, 
Cmnd 7644, 1979 

of a number of efficient pesticides have been followed by much research 
in the chemical industries. In Britain some 800 different chemical sprays 
have been marketed, and the appropriate machinery has been developed 
and is now widely used. The importance of chemical spraying should 
not be underestimated. The total loss to world food output from pests, 
diseases and weeds has been put at one-third of the standing crop, and 




126 Agricultural development since 1945 


Table 7.5 Consumption of mineral fertilizers, 1948-50, 1961-5, 1988 
(kilograms of N, PgOg and K 2 O per hectare of agricultural land) 



1948-50 

1961-5 

1988 

Percentage increase 

1950-88 

Netherlands 

315 

232 

301 

-4 

West Germany 

99 

185 

257 

160 

Belgium 

161 

244 

275 

71 

Norway 

108 

154 

225 

108 

Denmark 

82 

146 

220 

168 

France 

31 

82 

194 

525 

Sweden 

39 

83 

107 

174 

United Kingdom 

88 

74 

130 

48 

Switzerland 

25 

56 

88 

252 

Italy 

- 

45 

123 

— 

United States 

8 

21 

41 

412 

USSR 

2 

6 

45 

2150 

Canada 

- 

8 

28 

- 


Sources: FAO, Production Yearbook 1957, vol. 11, Rome, 1958; Annual Fertilizer 
Review 1977, Rome, 1978; Fertilizer Yearbook 1989, vol. 39, Rome, 1990 


a further 15 per cent is lost in store after the harvest. Even in Great 
Britain, where chemical spraying has been widely adopted, some 10 
per cent of the value of the 1976 crop was lost to disease, and in 1970 
15 per cent of the United States com crop was lost to a fungal infection. 
Not surprisingly pesticides, once available, have been rapidly adopted. 
The value of pesticides applied rose by 15 times in real terms in the 
non-Communist world between 1953 and 1978, and most of this was 
consumed in the developed countries. 

Crop yields in the developed coimtries have thus been increased 
because farmers have purchased extra inputs developed and made off 
the farm. New plant varieties have been bred by state breeding insti¬ 
tutes and seed merchants and fertilizers, pesticides and herbicides pro¬ 
duced by the chemical industries. Changes on the farm have also 
improved the crop’s environment. Irrigation is not of major importance 
in the developed coimtries, but its extension has helped increase crop 
yields as well as allowing dry lands to be cultivated. In the United 
States the irrigated area has tripled since 1940 and now produces one- 
quarter of the total value of agricultural output. In much of northern 
Europe poor drainage once limited crop yields but the underdrainage 
of heavy soils has reduced waterlogging and helped increase yields. 
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Table 7.6 Livestock output in the United Kingdom (thousand tonnes) 



1930s 

1978 

Beef and veal 

550 

1048 

Mutton and lamb 

190 

238 

Pork 

210 

634 

Poultry meat 

89 

726 

Milk (million litres) 

8.4 

14.9 


Source: W. Holmes, ‘Animal husbandry, 1931-1980’, in G. W. Cooke (ed.), 
Agricultural Research 1931-1981: A History of the Agricultural Research Council 
and a Review of Development in Agricultural Science during the Last Fifty Years, 
Agricultural Research Council, London, 1981 


Table 7.7 Livestock slaughtered in Canada (thousands) 



Cattle 

Pigs 

Sheep and lambs 

1951 

1734 

4488 

438 

1961 

2731 

5850 

633 

1971 

3251 

9743 

2d5 

1976 

4331 

7493 

188 


Source: M. Troughton, Canadian Agriculture, Budapest, 1982, p. 166 


LIVESTOCK PRODUCTION 

Although most discussions of post-war agriculture deal with advances 
in the productivity of arable land, livestock production makes up a 
majority of agricultural output; it accounts for at least half the total 
value of agricultural output in every country in the developed world, 
varying from 55 per cent in France and the USSR to over 85 per cent 
in Denmark. Over the last forty years animal production has generally 
increased more rapidly than crop production, the acceleration of a pro¬ 
cess that began about a century ago in some Western countries, more 
recently in others.^® 

In nearly all Western countries the total output of animal products 
has increased substantially since 1950; Canada and the United King¬ 
dom illustrate widespread tendencies (tables 7.6 and 7.7). These in¬ 
creases in output have been achieved partly by increases in the number 
of animals kept, partly by increases in their productivity. 

All livestock numbers have increased in the major regions of the 
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Table 7.8 Increase in livestock numbers in the developed countries, 
1950-80 (thousands) 



1948-52 

1987 

Percentage change, 
1950-87 

Cattle 

Western Europe 

66,335 

94,324 

42 

North America 

88,369 

112,402 

27 

Australia 

19,458 

30,738 

58 

USSR 

55,780 

121,348 

117 

Sheep 

Western Europe 

46,510 

100,685 

116 

North America 

32,000 

11,253 

-65 

Australia 

145,000 

221,855 

53 

USSR 

76,800 

141,490 

84 

Pigs 

Western Europe 

34,778 

123,092 

254 

North America 

63,626 

57,673 

-9 

Australia 

1,702 

3,092 

82 

USSR 

19,720 

78,452 

298 

Chickens 

Western Europe 

369,519 

872,500 

50 

North America 

508,044 

1,449,500 

185 

Australia 

19,188 

65,000 

238 

USSR 

452,000" 

1,127,000 

149 


® 1958-9. 

Sources: FAO, Production Yearbook 1963, vol. 18, Rome, 1964; Production 
Yearbook 1988, vol. 42, Rome, 1989 


developed world since 1950, with the exception of a decline in sheep 
and pigs in North America (table 7.8). As there has been little change 
in the agricultural area over this period, livestock densities have risen 
considerably; this has only been possible as a result of changes in the 
methods of feeding livestock. Animals can be fed in a variety of ways, 
but the fundamental contrast is exemplified by the differences between 
Ireland and Denmark or the United States and Australia. In Denmark 
90 per cent of the farmland is in crops most of which are fed to cows 
and pigs. In Ireland 90 per cent of the farmland is in grass and this 
provides much of the diet of livestock. In the United States 90 per cent 
of arable output is fed to livestock, in Australia only 10 per cent. Thus 
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in Ireland and Australia ruminants - cattle and sheep - rely primarily 
on grass for their fodder, in Denmark they rely upon arable crops. 

In the 1930s there was a greater reliance upon grass in all developed 
countries; but in several countries in Western Europe considerable areas 
were devoted to fodder crops of which potatoes and fodder roots were 
among the most important. 

Some grain was fed to cattle, and concentrates, made from imported 
oilseeds, were also used. Pigs and poultry, which are non-ruminants 
and cannot easily digest grass and therefore have to be fed with crops 
that can also be directly fed to man, were fed with a variety of feeds 
including grain, potatoes, fodder roots and skimmed milk. 

In the last forty years there have been substantial changes in the 
nature of livestock feeding and the efficiency of fodder production. 
Grass remains a major source of feed in some countries, notably Ire¬ 
land, Britain, New Zealand and The Netherlands, but the output per 
hectare has increased substantially. Research on grass varieties has led 
to the introduction of higher yielding varieties; in Britain, for example, 
Belgian and Dutch varieties have been adopted. There have been con¬ 
siderable increases in the application of fertilizers, particularly nitrogen 
fertilizers, and the use of lime - notably in Ireland - has reduced soil 
acidity and increased yields. The introduction of electric fencing has 
improved the management of grazing lands, and the cutting of hay has 
been mechanized, whilst the spread of silage making has increased the 
efficiency of grass preservation.^^ 

Perhaps greater changes have taken place in the use of arable crops 
as fodder. Root crops, which were an important part of tlie fodder 
supply in the 1930s, needed much labour to weed and harvest, and in 
most countries have declined as labour has become scarcer. Some new 
fodder crops have been introduced; soybeans and hybrid grain sorghum 
have been most important in the United States, and in western Europe 
maize, a high yielding fodder, has advanced northwards. The principal 
change has been the increased use of cereals, and particularly barley, 
as a feed for cattle, pigs and poultry. By the early 1980s nearly three 
quarters of the grain consumed in developed coimtries was fed to animals; 
but fewer crops grown on the farm - with the exception of grass - are 
now fed directly to livestock. Knowledge of the dietary needs of animals 
at different stages of their growth has led to the idea of balanced 
rations, and much livestock feed is now bought from firms who pro¬ 
duce compounds made up of grain and high protein foods; the latter 
were formerly provided in Europe by imported African oilseeds or 
fishmeal, but these have been increasingly replaced in the last ten years 
by soybeans imported from the United States and Brazil. 

There has thus been a considerable growth in the supply of^ fodder 
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for livestock, partly from higher yields and partly, in Europe and the 
USSR, by increased imports of feed. But improvements in livestock 
and their environment have increased the efficiency with which fodder 
is converted into milk, meat and eggs. Since the 1930s advances in the 
knowledge of livestock diseases, and the development of vaccines and 
antibiotics, has greatly reduced the impact of disease. Among cattle the 
elimination of bovine tuberculosis and the great reduction of brucellosis 
have been of critical importance, and there have been parallel advances 
in the reduction of disease among pigs and poultry. Indeed, the con¬ 
finement of large numbers of pigs and poultry in small areas would 
have been impossible without control of disease. Cattie have been bred 
to improve the efficiency with which feed is converted into meat. In 
Britain milk formerly came mainly from Friesians. West European breeds 
such as the Charollais, Simmental and Limousin have become estab¬ 
lished in North America and Britain. Modem pigs and poultry are 
largely hybrids, replacing the local varieties. Indeed modem broiler 
hens in Western Europe are mainly of American origin. The control of 
the productive capacity of livestock has been increased by the spread of 
artificial insemination, which began in Denmark, Britain and the United 
States in the 1930s but is now a more widespread practice. 

Better quality animals, which are now better fed and better housed, 
have greatiy increased livestock productivity. The increase of milk yields 
is one index of this (table 7.3); but there are other measures. The 
output of eggs per hen doubled in Britain between 1960 and 1980, 
the number of piglets per sow per annum rose from eleven in 1946 
to seventeen in 1976, and the average number of lambs per ewe has 
increased. For these and other reasons, the efficiency with which fodder 
is converted into meat or milk has increased, most noticeably among 
pigs and poultry. In 1946 in Britain, it took 5 kilograms of feed to 
produce 1 kilogram of pig meat, but by the 1970s only 3.5 kilograms 
were needed. For poultry the feed needed to produce 1 kilograms of 
meat fell from 3 kilograms to 2 kilograms over the same period.^^ 

There have been other changes in the efficiency of livestock production 
in the last thirty years. It is perhaps necessary to note some changes 
in the organization of livestock raising. In the 1930s there were some 
important regional differences in the means of producing meat and 
milk, but in Europe pigs and poultry were generally produced on mixed 
farms, which also raised crops and other livestock. Indeed poultry were 
a very subsidiary part of mixed farming, and only in Denmark and the 
com belt of the United States was pig production specialized and in¬ 
tensive. Since 1945 pig production and poultry rearing have in many 
countries become separated from general farming; special buildings and 
controlled lighting, ventilation systems and the purchase of all feed - so 
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that little land is needed - has produced a system of meat production 
which is very different from traditional farming practices and, although 
efficient, has alarmed many critics of factory farming. These systems 
have been part of a general tendency for much larger herds and flocks 
in livestock production. Indeed the changes in livestock husbandry since 
1945 have been as radical as those in arable farming and the advances 
in output per man as dramatic as those in arable production.^^ 


CONCLUSIONS 

During the last forty years agriculture has undergone a revoluti^ more 
profound than anything experienced in the past. Although there remain 
marked differences in productivity between coimtries within the devel¬ 
oped world, there have been marked increases in output and produc¬ 
tivity over time in all countries, whether in the East or the West. By the 
late 1950s agriculture in the developed coimtries had fully recovered 
from the war and was providing a diet which met the demands of an 
increasingly affluent public. Since then output has continued to rise 
owing to further increases in productivity. Scientific advances made 
in government and some private research institutes have provided new 
ways of reducing the time spent on farm operations, increasing crop 
yields and output per animal. But by the 1960s most of the population 
of the developed countries were able to buy a satisfactory diet with a 
large proportion of livestock products. Further increases in incomes did 
not lead to yet further increases in the consumption of foodstuffs, and 
problems of surplus emerged in many countries in Western Europe and 
North America. 

Throughout the period most countries, for political and strategic 
reasons, have protected their farmers against imports by tariffs, by 
guaranteed prices or by subsidized inputs. Methods of protection have 
varied but they have generally been such as to provide small and in¬ 
efficient farmers with a reasonable living. But technological advance has 
had serious consequences. Pre-war farmers bought relatively few in¬ 
puts; most were produced on the farm. Over much of the last thirtj^ 
years input prices have risen more than agricultural prices, so that costs 
have risen more than incomes; farm real incomes compared with non¬ 
farm incomes, have declined. Thus, in spite of the great increases in 
food output, neither consumer nor farmer have been satisfied. 
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Tropical Africa 


Since the end of the Second World War no part of the developing 
world has had such a sad agricultural history as the countries of tropical 
Africa. In 1945 all but Ethiopia and Liberia were European colonies. 
Ghana was the first country to become independent, in 1957, and the 
other British and the French colonies soon received their freedom; 
colonial power finally ended when Mozambique became independ¬ 
ent in 1974. Economic changes have been less fortunate. Between 1945 
and 1960 most parts of Afiica prospered. The economic recovery of 
Europe provided a rising market for Afiica’s agricultural products, and 
for much of this period the terms of trade favoured primary exporters. 
Food output at least kept pace with population growth, and indeed may 
have exceeded it; food imports in the 1950s were very small.^ But since 
1960 the situation has deteriorated. Food output has of course in¬ 
creased, but the rate of increase is now below the peak rate of increase 
achieved in the 1960s; and in each decade since 1950 has been below 
other developing regions. 

This has been compoimded by changes in population growth. Whereas 
in every other region the rate of increase in the 1980s was lower than 
in previous decades, in Africa the rate has risen continuously since 
1945 and in the 1980s was in many countries growing at rates rarely 
experienced elsewhere in the world. Between 1980 and 1987 the average 
rate of increase in Kenya and the Ivory Coast exceeded 4.0 per cent 
per annum and in six other countries it was above 3.5 per cent. As a 
result food production per capita in sub-Saharan Africa has declined 
continuously since the 1960s, and by the late 1980s was lower than in 
any year since 1960 (figure 8.1). Food supplies per capita have also fallen, 
but not as greatly as food production, because of the growth of imports, 
principally of cereals. In the early 1960s only 1 million tonnes were 
imported, by the mid 1980s this had risen to over 12 million tonnes. 
The burden of these imports is greater than appears, for the cost rose 
by 50 per cent in the 1960s and sixfold in the 1970s. These imports 
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Figure 8.1 Food production per caput in sub-Saharan Africa, 1960-89; 
1976-8 - 100 Sources: C. Christensen, ‘Food security in sub-Saharan Africa’, in 
W. L. Hoiiist and F. L. Tuiiis (eds), Pursuing Food Security - Strategies and 
Obstacles in Africa, Latin America and the Middle East, London, 1987, p. 68: FAO, 
Production Yearbook 1989, voi. 43, Rome, 1990 

partly reflect an increased demand for wheat in African towns, where 
incomes are higher; little of the imports make their way to the rural 
areas. None the less Africa’s self-sufficiency in food has fallen from a 
ratio of 98 per cent in 1962-4 to 90 per cent in 1972-4 and 79 per¬ 
cent in 1983-5.^ 

The problems of African farmers were compounded by the difficul¬ 
ties of their economies as a whole in the 1970s. In the 197Qs gross 
national product (GNP) per capita fell - if Nigeria is excluded - by 0.5 
per cent per annum, and current account deficits rose from $1.5 billion 
to $8 billion in 1980.^ In the 1980s the loans contracted in the 1970s 
caused a major economic crisis. The burden of debt and interest rose 
to enormous proportions. By 1987 simply paying interest took half the 
value of the region’s exports; official development assistance declined 
and private lending almost ceased entirely, whilst GNP per capita fell 
throughout the 1980s, as did the value of agricultural exports.^ 

POPULATION AND LAND 

AfHca is frequently described as sparsely populated. It is also often 
described as a continent with an abundance of farming land. This view 
requires qualification, on a number of grounds. 
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First, if total population is related to the land area, then AfHca is 
certainly sparsely populated; but it is more densely populated than 
North America, Latin America, Russia or Australia (figure 8.2(a)). If 
agricultural area is related to the total population then Africa appears 
to be well endowed with land (figure 8.2(b)). Further enquiry suggests, 
however, that the situation is not so favourable. The urban and non- 
agricultural populations of AfHca are a much smaller proportion of the 
total population than in other major regions, so that if the agricultural 
population is related to the agricultural area then Africa’s density is 
only exceeded by Asia (figure 8.2(c)). Much of the total agricultural 
area is poor grazing land - the semi-arid regions of the Sahel and East 
Africa. If only arable land is considered, then the density of the agri¬ 
cultural population to arable land is seen to be considerably higher than 
in Latin America, although well below the densities of Asia (figure 
8.2(d)). If only the agricultural labour force is considered - the agricul¬ 
tural population includes the dependants of those working in agricul¬ 
ture - then Africa’s density is again well above all but Asia (Figure 
8.2(e)). Finally, if the agricultural population is related to the area in 
the major food crops then tropical Africa’s density is only a quarter less 
than the average for Asia, twice that of Latin America and far above 
any of the developed regions (figure 8.2(f)). 

Second, the distribution of population must be considered. Whereas 
there may well be considerable areas in Africa that are underpopulated, 
there are certainly regions of high density, and a considerable propor¬ 
tion of the population is concentrated in a small area. In about 1970 
one-third of Africa’s population lived on only 2 per cent of the total 
land area.^ The major centres of population in tropical Africa were 
(figure 8.3) the coastal areas of Benin and Nigeria with some 50 million 
people, Hausaland in northern Nigeria with 25 million, Rwanda-Burundi 
and areas around Lake Victoria with 25 million, and central Ethiopia 
with 15 million, all living at high rural densities. The concentration of 
population is particularly marked in East Africa where half the total 
population of Tanzania, Uganda and Kenya live in the Kenya high¬ 
lands or near Lake Victoria on only 13 per cent of the total area.® 
Clearly, although much of Africa has very low population densities it is 
not without problems of population pressure.^ 

Third, population density must be related to the carrying capacity 
of the land. It is widely agreed that it is difficult to measure carrying 
capacity. However, a group of agricultural experts has recently attempted 
to relate the existing population to the potential food output.^ They have 
done this by estimating the length of the growing season and calculating 
the calorific output of the most productive food crops. They then 
calculated the numbers that could be supported for some 10,000 unit 





Figure 8.2 Total and agricultural population densities in the major 
regions. 1988 (worid average equals 100): (a) total population per land 
area; (b) total population per agricultural area; (c) agricultural population 
per agricultural area; (d) agricultural population per arable area; (e) 
agricultural labour force per arable area; (f) agricultural population per area 
in major food crops Source: FAO, Production Yearbook 1989, vol. 43, Rome, 

1990 
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Figure 8.4 Carrying capacity and popuiation density in Africa Source: 
G. M. Higgins et al., ‘Africa’s agricultural potential’, Ceres, 14 , 1981, pp. 13-21 


areas in Afirica at three levels of input - low^ intermediate and high. 
These carrying capacities were then compared with the actual popula¬ 
tion in 1975. In two regions the 1975 population already exceeded the 
carrying capacity (figure 8.4). The first consists of the relatively sparsely 
populated areas of the Sahel and Sudan zones of West Africa and the 
lowland areas of East Africa, where the potential output is low and 
much of the area is devoted to pastoral activities or rain-fed agriculture 
of a low productivity. The second consists of the high density areas in 
the relatively fertile districts of Rwanda-Burundi, the eastern shores of 
Lake Victoria and the Kenyan highlands. 
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It is not argued here that Africa is overpopulated or that high den¬ 
sities are a primary obstacle to agricultural development. It is clear, 
however, that the rapid population growth of the last fifty years has led 
to problems of population pressure in parts of Africa, that not all Afiica 
has abundant land supplies and that not all African farming systems 
have low labour inputs. 

THE AFRICAN ENVIRONMENT 

European views of the African environment have ranged from the ex¬ 
cessively optimistic to the unnecessarily pessimistic; some brief account 
of its salient features is necessary. 

Low temperatures are not a limiting factor in the distribution of 
crops or livestock in tropical Africa. In some of the upland regions of 
East Afiica cold does limit cultivation but this affects only 0.3 per cent 
of the land of the continent.^ In most parts of Africa temperatures 
provide a growing season long enough for a wide range of tropical and 
subtropical crops, although it is not easy to grow the major temperate 
zone crops. Wheat, for example, is confined to the upland areas of East 
Afiica. It is differences in rainfall, not temperature, that determine 
variations in the agricultural geography of the continent. In the coastal 
areas of West Afiica and in the Congo basin annual rainfall is high, 
generally over 1400 mm. This region has two seasonal peaks of rainfall, 
as the intertropical convergence zone moves north and then south in 
the northern summer, and there are few months which are dry. Away 
from this zone, where the original vegetation was rain forest, annual 
rainfall diminishes and the dry season lengthens; there are correspond¬ 
ing changes in the vegetation. In West Afiica the rain forest gives way 
northwards to the Guinea zone, or humid savannah, then the Sudan 
zone, where grass rather than woodland predominates and there are 
five to seven dry months and then the Sahel where grass and thorn 
bush predominate and the dry season may be as long as ten months of 
the year,^^ Beyond lies the Sahara. In East Africa the arid zone occupies 
much of the Horn and the lowland areas of Kenya and Tanzania. 
South of the Congo basin savannah areas of varying types occur and, 
although annual rainfall may be high, dry seasons of var3ing intensity 
predominate. 

It is the length of the dry season that is critical for farming in much 
of Africa; nor is this merely a matter of the rainfall received. The high 
temperatures that prevail over much of tropical Africa throughout the 
year give very high rates of evaporation - four times those in the British 
Isles - and reduce the moisture available for crops. The length of the 
growing season varies considerably; in the humid tropics there is little 
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or no dry season and perennial crops can be grown. But away ^om the 
equatorial zone annual rainfall declines and so does the length of the 
growing season, and only annual crops are possible. With diminishing 
rainfall, variability increases; the amount of rainfall received varies con¬ 
siderably from year to year, as does the timing of the onset of the rainy 
season, and this, in the savannah regions, has a profound influence 
upon crop yields. Only half of Africa has sufficient rainfall for rain-fed 
agriculture and, in much of this zone, yields fluctuate considerably 
from year to year.^^ 

African soils have been a matter of much debate and are still not 
properly understood. Compared with many other parts of the world 
Africa has disadvantages. Much of the continent has been without earth 
movements for very long geological periods, so there are few recent 
deposits to form the parent material of soils. Recent earth movements 
have given volcanic activity only in limited areas in Cameroon and East 
Africa. There are no large deposits of boulder clay, as in North America 
or parts of Europe. Furthermore, during the long periods of geological 
stability the upper layers of deposits have been subject to chemical 
decomposition and leaching. Finally, for a combination of physical and 
cultural reasons the deltas and lower reaches of African rivers ~ with the 
exception of the Nile - have not proved suitable for agriculture, in 
marked contrast with Asia.^^ The very high temperatures, and in the 
forest regions the high rainfall, have created problems for farmers. Under 
a forest cover soil temperatures rarely exceed 26 °C, but when the veg¬ 
etation is removed temperatures on the soil surface may reach 42 °C, 
accelerating the rate of plant decomposition and of leaching. Most of 
the plant nutrients in the forest ecosystem are stored in the vegkation, 
and its removal to allow cultivation leads to a rapid decline in the 
nutrients and humus in the soil, to adverse changes in soil porosity and 
to an increase in acidity. The most successful farming systems in the 
forest are those that simulate the forest cover, either by planting per¬ 
ennial shrubs and trees or by growing an intermixture of cereals, roots 
and shrubs that provide protection from the high temperature and the 
impact of rain drops. It does not follow that African soils are inherently 
infertile or that they cannot be farmed successfully; it is simply that the 
traditional methods of farming, with long fallows of natural vegetation 
to restore fertility, have been undermined by the growth of population, 
and no entirely satisfactory replacement has yet been devised. 

MAJOR TYPES OF FARMING IN AFRICA 

African farming shows a great deal of diversity. Some of its character¬ 
istics are outlined briefly in the following section. 
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Crops and livestock 

A wide range of crops is grown in Africa. In the forest regions perennial 
crops such as coffee and rubber can be grown; food crops include 
maize and bananas, but the distinctive features of these regions are the 
root crops - yams, taro and manioc, the last also being found in drier 
regions. West and central Africa is the only part of the world where root 
crops, with their low protein content, form a large part of the calorie 
intake. Rice is not of importance except in Madagascar, in Sierra Leone, 
where it has long been grown as an upland crop, and in small areas 
of irrigation in the West African savannah. In the savannah regions 
perennial crops cannot be grown without irrigation. The dominant food 
crops are a variety of millets and sorghum in both West Africa and 
eastern and southern Africa, where, however, maize is also widely grown. 
Groundnuts and cotton are the characteristic cash crops of the savannah 
areas. 

Most African farmers produce only crops; livestock are kept by 
pastoralists. Few farmers use ox drawn ploughs (see p. 155) and the 
integration of crop and livestock production is rare. Much of Africa 
is infested with the tsetse fly, which transfers trypanosomiasis, a disease 
endemic in African game, from the game to cattle. Cattle other than 
the indigenous dwarf varieties are not numerous in most of humid 
tropical Africa; they are found mainly in the drier regions which lack 
the thick bush which provide the tsetse fly with its natural habitat. 
Approximately one-third of Africa is affected by the tsetse fly. Its 
eradication, it has been calculated, would allow an increase of some 
125 million cattle. 

Population, soils and fallowing 

Perhaps the most distinctive features of African farming are the meth¬ 
ods of maintaining soil fertility and the relationship between population 
density and land use. 

At the beginning of this century population densities throughout most 
of Africa were low and the most common form of farming was shifting 
cultivation. When land was to be planted with crops the natural or 
secondary vegetation, whether forest or savannah, was cleared with the 
aid of an axe or machete; the larger trees were left and the stumps of 
others often not cleared. The vegetation was burnt. Crops were then 
planted with the aid of a digging stick; there was little or no preparation 
of a seed bed, although in the forest regions some root crops were 
planted in mounds of soil. Unlike in Europe or Asia the plot was 
planted not with one crop but a mixture, which might include roots, 
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cereals and perhaps shrubs. Little or no weeding was practised, no 
fertilizer or cattle manure was applied and after two or three years the 
land was abandoned and the natural vegetation allowed to recolonize 
the plot. Other plots were cleared for cultivation, and in some cases the 
village huts moved to the new site. Twenty or thirty years in natural 
fallow restored plant nutrients to the soil and the land could be sown 
to crops again. Such a farming system was almost universally con¬ 
demned by Europeans. However, by the 1930s it began to be realized 
that this farming system, in Lord Hailey’s words, was ‘less a device of 
barbarism than a concession to the character of the soil’.^^ Later, Allan 
argued that the length of the fallow and the techniques employed were 
a ftinction of inherent fertility: the poorer the soil, the longer the fallow 
needed. Agronomists showed that fallows, if of sufficient length, were 
capable of maintaining soil fertility in the long run, and that many of 
the features of the system were an excellent adjustment to the tropical 
environment.^® Thus, leaving stumps in the cleared plots accelerated 
later colonizations of the fallow. Burning the vegetation made the soil 
friable and the ash added some plant nutrients to the soil. Growing a 
mixture of crops, particularly a combination of roots, cereals and shrubs, 
provided cover for the soil, reduced soil temperatures and protected the 
soil from the impact of rain drops. More recent research suggests that 
the growth of a combination of crops can give higher output p^r unit 
area than single stands. As noted earlier, a fallow of adequate length 
does restore soil fertility. Many would argue that shifting agriculture, or 
bush fallowing as this method is now generally called, although giving 
low yields gives quite high outputs per head, for, in the absence of 
much soil preparation or weeding, labour inputs are low. A further 
advantage is that growing a combination of crops with different periods 
of maturing staggers the harvest dates. 

More recently a different interpretation has been put upon the devel¬ 
opment of bush fallowing. Shifting cultivation requires a very long 
fallow, and thus needs abundant land. As population increases, less 
land is available and the fallow period is reduced. This requires some 
alternative means of maintaining crop yields such as weeding, the use 
of manures, and the planting of fallows with rapid growing grasses or 
leguminous plants, all this requiring extra labour.^*^ Thus the major 
variations in farming in tropical Africa have been related to increasing 
population density; as density rises so the fallow is reduced, practices 
that help maintain crop yields are adopted and farming moves from 
extensive to intensive methods.^^ If, however, alternative means of 
maintaining soil fertility are not adopted then yields fall and soil erosion 
occurs. 

African farming then can be differentiated upon the basis of the 
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Figure 8.5 Types of farming in Africa Source: W. B. Morgan, ‘Peasant 
agriculture in tropical Africa’, in M. F. Thomas and G. W. Whittington (eds), 
Environment and Land Use in Africa, London, 1967, pp. 242-73 


length of fallow, which in turn may be related to population density 
(figure 8.5). Shifting cultivation, where the site of the village is moved 
and fallows exceed twenty years, is now less common. In West Afnca 
it is confined to a few parts of the forest. In central Africa - the Congo 
basin - and in much of southern Africa it is still the dominant mode, 
owing partly to the lower population densities but also to the relative 
absence of towns compared with West Afiica. But the growth of popu¬ 
lation density has reduced its extent. In Kenya, for example, it was 
common in the 1930s but is now rare. Bush fallowing, where the fallows 
are shorter and neither forest nor woodland becomes re-established. 
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occupies most of West Africa and the Sudan zone that stretches into 
Ethiopia. Probably three-quarters of Africa’s cultivated land is in either 
shifting cultivation or bush fallowing. Permanent agriculture, where 
fallows are non-existent or very short, occupies little area but supports 
much of the population. It occurs over most of the Kenyan higiilands, 
eastern Madagascar where wet rice is grown, the Hausa area of northern 
Nigeria, south-eastern Nigeria and parts of Burundi and Rwanda. 

The problems of bush fallowing are twofold. First, where adequate 
measures to maintain soil fertility are not taken, soil fertility is not 
restored, crop yields decline and soil erosion may occur. The first signs 
of this problem came in the 1930s. Not only was population be^nning 
to increase after a long period of stability, but European occupation of 
land, notably in Kenya and southern Rhodesia, had limited the fallow 
area available to Aftican farmers. In the T930s and 1940s colonial 
governments attempted to introduce conservation methods, with lim¬ 
ited success. Since 1950 the population of Aifrica has nearly tripled, and 
the agricultural population has more than doubled. Throughout Africa 
the length of the fallow has been reduced and this was frequently 
followed by declining yields and in some cases soil erosion. Although 
yields of food crops in Afiica are not known with confidence there is 
evidence of decline in areas where fallows have been reduced ~ in the 
groundnut zone of Senegal, in Niger, in the Mossi plateau ojf upper 
Volta, the highlands of west Kenya and in Mali, Sudan and Ghana. 

Second, most recent technical advances in agriculture have been made 
in temperate areas and are adapted to the climatic and technological 
conditions of permanent agriculture; their introduction into Africa 
requires considerable modifications of bush fallowing. Thus ihe use 
of the plough or tractor to increase the area in cultivation requires the 
complete clearance of vegetation and makes natural fallows difficult to 
restore. Although African soils are low in plant nutrients, particularly 
phosphorus, the use of chemical fertilizers is difficult, for high tempera¬ 
tures and heavy rainfall in the forest zone leach them downwards out 
of the soil; in the drier areas they cannot be absorbed by the crop. The 
cultivation of a variety of crops in cleared plots precludes the use of 
pesticides, which are specific to a single crop, and harvesting machinery 
cannot be used except on single stands. The introduction of large scale 
farming using the plough and other heavy machinery has led to some 
notable disasters in colonial times and since. 


Small farms and commercialization 

There are large farms in Africa. Thus in Zimbabwe and Zambia Euro¬ 
pean farmers with large holdings still exist, although in dwindling 
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numbers. In Kenya many European farms that passed to Kenyans after 
independence did not change in size. Plantations are to be found, 
although few in both numbers and as a proportion of total farmland. 
In some African countries large-scale farming on the Soviet model has 
been tried, notably in Ghana, and in the Sudan large-scale mechanized 
farming of grain has developed in the last thirty years. But the great 
majority of farms in Afnca are small. Thus in Ethiopia the average size 
of a farm is less than 5 hectares; in Tanzania 83 per cent of farms 
are less than 3 hectares, in Malawi its 80 per cent. In the Kano 
close-settled zone the average family holding is over 3 hectares, but 
only 1.2-1.5 hectares are in crops; the rest is in fallow. Farms in south¬ 
ern Nigeria are also overwhelmingly small. 

But these small farms provide most of Africa’s food output and 
a substantial proportion of its export crops. Forty years ago Afncan 
farming was described as predominantly subsistence; it is still true that 
a majority of Afiican farmers produce food primarily for their own 
consumption. It has been estimated that only half of the African total 
agricultural output is marketed, and of this, half is export crops, half 
food crops; a more recent estimate suggests that only 15-25 per cent 
of food output is sold off the farm. The growth of a large urban market, 
combined with the existence of a substantial rural population without 
land - 8-10 million rural Africans are estimated to have no land - has 
led to an increase in the production of food crops for cash rather than 
simply for farm consumption. Most African farmers still produce their 
own food as a first priority but many also grow cash crops. Only in a 
few areas, however, have farmers given up food farming to concentrate 
upon cash crops, as in the groundnut areas of Senegal, in some of the 
cocoa areas of Nigeria and in the cotton areas of Gezira in the Sudan.^^ 

Few economists now argue that Afiican farmers are unresponsive to 
price changes, or that their farming behaviour is determined primarily 
by cultural rather than economic norms. None the less, Afiican govern¬ 
ments have had much difficulty in stimulating peasant farm output and 
in securing food supplies from the countryside for the towns. 


THE GROWTH OF AGRICULTURAL OUTPUT 
Export crops 

In the second half of the nineteenth century the growth of incomes 
and industry in Europe provided Afiica with the opportunity to export 
a variety of agricultural commodities, notably oilseeds. Initially Euro¬ 
pean involvement was solely through traders, but by the early twentieth 
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century most of tropical Africa had become French, British, German 
or Portuguese colonies. The rapid growth of agricultural exports after 
1900 came from three types of farms. First, Europeans settled in 
Kenya, southern and northern Rhodesia and the Portuguese colonies 
of Mozambique and Angola. Exports from European farms included 
tobacco, tea and coffee and in some colonies Africans were forbidden 
to grow these cash crops in order to maintain prices for European 
settlers. In northern Rhodesia much of the maize for consumption in 
the copper belt was produced on European farms. Second, land was 
leased to foreign companies to produce crops on plantations, llius in 
the Congo land was leased to Unilever to produce palm oil, sisal was 
grown in Tanganyika, rubber in Liberia and sugar in Mozambique. In 
West Africa, however, both the British and French colonial govern¬ 
ments were reluctant to allow either plantation companies or European 
settlement. Third, African smallholders adopted cash crops which were 
sold to European traders in the major ports. The most notable examples 
of indigenous production were cocoa in Ghana and southern Nigeria, 
groundnuts in Senegal and northern Nigeria and cotton in Uganda. 

The growth of these export crops was very rapid between 1900 and 
1930; Nigerian exports, for example, rose fivefold, then declined during 
the depression of the 1930s and during the Second World War and 
then boomed again in the immediate post-war period.^^ The extent of 
the area under cash crops in about 1950 is not known with any accur¬ 
acy, but it has been estimated that it occupied 15 per cent of the area 
cultivated by the indigenous population,and in the first half of the 
century the area under export crops grew more rapidly than the area 
in food crops.^^ Since the 1950s there have been changes in both the 
organization and the production of export crops. In Kenya African 
smallholders have rapidly adopted crops that they were formerly forbid¬ 
den to grow, such as tea. Coffee has emerged as a major export crop, 
particularly in the Ivory Coast and Kenya. In some areas plantations 
have been nationalized - notably in Tanzania and the former Portu¬ 
guese colonies -- and the number of European settlers has declined in 
Kenya, Zambia, Angola and Mozambique. Elsewhere, on the other 
hand, state plantations have been encouraged in the newly independent 
countries. More to the point, the great boom in the volume of agricul¬ 
tural exports levelled off in the mid 1960s and in the 1970s earnings 
declined in many countries; in the 1980s African agricultural exports 
declined at 1.8 per cent per annum. There have been a number of 
reasons for this. First, the prolonged drought of the 1970s and early 
1980s reduced output in the savannah zones. Second, the rise in petro¬ 
leum prices in the 1970s meant that imports from the developed 
countries became expensive relative to African exports, and after 1979 
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the terms of trade for African exports became even more imfavourable. 
Third, the recession in the industrial countries in the late 1970s and 
early 1980s reduced demand in the industrial countries for Africa’s 
exports. For some exports, such as coffee and tea, the income elasticity 
of demand was very low; the market was saturated, whilst soft drinks 
and artificial chocolate were substituted for imports. Fourth, for some 
exports other developing countries have emerged as more efficient pro¬ 
ducers, notably in palm oils but in other commodities as well. In the 
1970s some well-established exports declined substantially, such as cocoa 
from Ghana, and in the late 1970s Nigeria was importing groundnuts 
and palm oil.^^ 

The role of exports in Afiican economic development has been subject 
to much debate. Twenty-five years ago Rene Dumont commented on 
the absurdity of groundnuts being exported from countries where 
humans had too little protein to be fed to cattle in Europe.Others 
have argued that the substantial area devoted to export crops - possibly 
10-15 per cent of the harvested area in tropical Africa^^ - should be 
used to grow food crops for home consumption. But African states are 
here in a difficult position, for exports of agricultural products account 
for a high proportion of foreign earnings in all except Nigeria and 
Zambia, where oil and copper provide most export earnings. Loss of 
these earnings would greatly retard African countries’ attempts to 
modernize their economies and improve their standards of living. 


Food Crops 

Little is known of the growth of food output before 1950; since then 
it has increased, but at a lower rate than in Latin America or Asia; 
indeed in 1972-4 and 1983-5 output fell in a number of countries. But 
in all three decades since 1960 the population of sub-Saharan Africa 
has increased more rapidly than food output, so that output per capita 
has fallen continuously (figure 8.1). In the 1960s this fall only occurred 
in the arid zone of the Sahel and in parts of southern Africa (figure 
8.6), but in the 1970s there were only five countries in the continent 
where output per capita did not decline, and in the 1980s only seven. 

The lack of reliable statistics on food crops and the confusion be¬ 
tween fallow and cultivated area make it difficult to estimate the rela¬ 
tive importance of area increase and higher yields in the growth of food 
output in Africa. Most authorities believe that yields have increased 
little and extra output has come mainly from increasing the area in 
crops. Thus the area in crops is thought to have increased by 12 per 
cent between 1960 and 1975, with the greatest increases in East Africa 
but an actual decline in the Sahel. During the same period 90 per cent 




Figure 8.6 Countries where food output per caput declined: (a) 1961-5 to 
1969-70; (b) 1969-70 to 1979-80; (c) 1979-80 to 1988-9 Source. FAO, 
Production Yearbook, Rome, various dates 

of the increased cereal output came from area expansion, only 10 per 
cent from yield increases. However, yield increases have become more 
significant, so that between 1960 and 1990 half the increase in cereal 
output came from higher yields; none the less half came from expan¬ 
sion of area, a greater proportion than in any other region. Increases in 
area have come not only from the expansion of settlement into un¬ 
occupied areas, particularly in the Sudan, but from the reduction of 
fallow and an increase in the period for which crops are grown between 
fallows. Expansion into new areas has often been into marginal areas, 
as in the Sahel during the rainier periods of the 1960s, or into the drier 
regions of northern Buganda in the 1950s.^^ 
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Data on the area in the major food crops confirm the belief that the 
area in crops has increased, whilst yield increases have been small and 
are confined to the last two decades (figure 8.7). A decline in yield has 
occurred where poor land has been cultivated, or fallows reduced, as in 
southern Niger.^^ In the Kano close-settled zone in Nigeria the fallow 
period has been steadily reduced over the last half century; although 
more intensive farming practices have been adopted, crop yields have 
stagnated for the last thirty years.^^ 

Not only have the yields of the food crops increased comparatively 
little in the last forty years, but Afiican yields are well below those in 
the developed regions (figure 8.8), as might be expected, but also below 
those in Latin America and Asia. This is to some extent inherent in 
the traditional farming system, where natural fallowing aimed only to 
maintain yields and where labour inputs were minimized so that 
although yields were low, output per head was high. Once fallow was 
reduced, some means of maintaining - let alone increasing - yields was 
necessary. The traditional separation of crop production and livestock 
keeping precluded the use of animal manure, and the absence of trop¬ 
ical legumes as effective as those of temperate regions has excluded 
another way of increasing nitrogen in the soil. 

In the developed countries and in parts of Asia and Latin America 
traditional methods of farming had been developed by this century that 
gave crop yields above those found in Afiica; they have since been 
further increased by the application of modem methods of farming. In 
Africa this has not happened. Inputs are lower in Africa than in either 
Latin America or Asia (figure 8.9); not surprisingly, crop yields remain 
lower than in any other region (figure 8.8). 


THE USE OF CHEMICAL FERTILIZERS 

Chemical fertilizers were almost unknown in Africa in 1950, and were 
confined to plantations and some of the cash crops of European farmers, 
such as tobacco in southern Rhodesia.But the use of chemical fert¬ 
ilizers was equally limited in Latin America and Asia forty years ago. 
African consumption of fertilizers has certainly increased since then, 
but the level of utilization is much lower than in Asia or Latin America 
(table 8.1). Furthermore, the use of fertilizers has remained concen¬ 
trated on relatively few farms and generally upon cash crops. Thus in 
Kenya, one of the more successful Afiican states in post-independent 
times, nearly half of all fertilizer consumption in the late 1970s was 
for three cash crops, coffee, tea and sugar-cane; only 3 per cent was 
used by smallholders for food crops.There are numerous reasons for 
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Figure 8.8 Yields of crops by major regions, 1988 (world average equals 
100) Source: FAO, Production Yearbook 1989, vol. 43, Rome, 1990 
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Figure 8.9 Agricultural Inputs per hectare and per caput, by major 
regions, 1988 Source: FAO, Production Yearbook, 1989, vol. 43, Rome, 1990 
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Table 8.1 Fertilizer consumption from 1949-51 to 1988 (kilograms per 
hectare of arable land, all nutrients) 



1949-51 

1988 

Increase factor 

Latin America 

3.1 

49.0 

15.8 

Far Easf 

1.6 

70.9 

44.3 

Near East^" 

2.4 

61.7 

25.7 

Africa® 

0.4 

10.8 

27.0 

Aslan CPEs 

- 

242.6 

- 

Developing 

1.4 

76.8 

54.9 

Developed 

22.3 

124.6 

5.6 

World 

12.4 

98.7 

8.0 


CPEs, centrally planned economies. 

® Excluding China and Japan. 

Excluding Israel. 

® Excluding South Africa. 

Sources’. FAO, The State of Food and Agriculture 1970, Rome, 1971; Fertilizer 
Yearbook 1989, vol. 39, Rome, 1990 


the limited increase in fertilizer consumption. Although African soils 
are deficient in plant nutrients and crops might be expected to show 
good responses to fertilizer, there are agronomic problems in optimizing 
its use. In the forest regions where the forest is cleared the combination 
of very high temperatures and heavy rainfall leaches the nutrients down 
into the soil and away from the roots of crops. In the drier savannah 
regions the unreliability and, in much of the savannah, the lower amounts 
of rainfall mean that fertilizers are not dissolved and so cannot be taken 
up by plants, but instead are oxidized on the surface. The successful 
use of fertilizer in these regions requires the use of irrigation, which is 
uncommon (see p. 154). Moreover, most African crop varieties have 
been selected not to respond to fertilizer but rather to survive drought 
or disease.^^ 

Economic problems have also delayed the adoption of fertilizers. 
Where land remains abundant there is little economic point in using 
fertilizers; where densities are higher, and only fertilizers can increase 
yields, farmers find the price too high in relation to the extra yield 
gained from their use. The chemical fertilizers used in Africa are nearly 
all produced in Europe or North America; the cost of moving them 
inland from the ports adds greatly to their cost and, in a country where 
tractors are still few, distributing fertilizers around the scattered plots 
of the typical African farm is time consuming. Modem transport routes 
in Africa were built to link cash crop zones to ports, and many food 
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farmers are still dependent upon head loading to market their crops 
and to acquire inputs. Thus, in Ghana and Sierra Leone some 70 per 
cent of produce is still moved to market by head load. For many, if not 
a majority, of African food producers, the use of fertilizers is economi¬ 
cally impossible. 

CROP VARIETIES 

Much of the increase in crop yields in Europe and Asia since 1950 has 
been attributable to the breeding of crop varieties that are immune to 
disease and responsive to fertilizer use. However, the breeding of new 
varieties is specific to the climate and soils of a region, and although 
the technique of breeding can be adopted in other climates, the seeds 
themselves can only rarely be directly transferred. In Africa the little 
research on agriculture in colonial times was directed to improvements 
in export crops. Since 1950 great advances have been made in the 
Americas and Asia in breeding new high yielding varieties of maize, 
wheat and rice. But for the most part these advances have not been 
adopted in Africa. Rice is little grown in Africa; methods of rice grow¬ 
ing comparable with those in Asia are found in eastern Madagascar, but 
otherwise rice growing was confined to Sierra Leone where indigenous 
rices were grown using shifting cultivation. Since the 1930s wet rice has 
been produced there and also in some irrigated schemes in the West 
African savannah. But the successful cultivation of high yielding rices 
needs careful water control and irrigation, which is uncommon in Afiica. 
Furthermore it has proved difficult to transfer high yielding Asian rices; 
of some 2000 varieties tried in West Afiica, only two yielded higher 
than local varieties. New wheat varieties have been successfully adopted 
in Latin America and Asia, but wheat can only be grown in the upland 
areas of East Africa; new varieties have been adopted with success in 
parts of Ethiopia.'*^ Hybrid maize, originally bred in the United States 
and then successfully adopted in Mexico, has proved more successful 
in Africa, where, unlike wheat or rice, it is a major food crop. Maize 
varieties bred in Kenya and issued in 1964 were rapidly adopted by 
smallholders; by 1973 half Kenya’s maize was sown with hybrid seed, 
giving yields considerably above that of traditional seed, whilst by the 
mid 1980s 85 per cent of smallholders in Zimbabwe were using improved 
varieties. Successful adoption has also occurred in Zambia and parts 
of Ethiopia, but only a small minority of all African farmers have so 
far adopted improved varieties, not least because its successful growth 
requires heavy fertilizer application. Unfortunately comparatively little 
progress has been made in improving the other African staples of roots, 
millets and sorghum.'*^ 
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IRRIGATION 

In much of the African savannahs rainfall is not only low but is con¬ 
centrated in a short period, limiting the types of crop that can be 
grown. The onset of the rainy season, to which period cultivation is 
confined, is variable, and the lower the rainfall the greater the variabil¬ 
ity. There are thus large parts of Africa where crop cultivation is im¬ 
possible, and considerable areas where crops are grown but yields are 
low and variable. In Asia and North Africa irrigation has been a long 
established solution to this problem but irrigation and water control 
techniques played little part in the traditional farming systems of trop¬ 
ical Africa, with the exception of eastern Madagascar, although some 
riverine soils were used after seasonal flooding in Senegal, the Niger 
valley and Lake Chad. Irrigation has largely come as a result of external 
forces. Madagascar was settled by Indonesian migrants some 2000 years 
ago, and most other irrigation schemes were either a result of colonial 
government initiatives or were undertaken by European settlers. The 
Gezira scheme in the Sudan was begun in 1925 during British rule, 
although the irrigated area has increased substantially since independ¬ 
ence; in Senegal the French established rice growing in the Richard 
Toll scheme, and also began the irrigation of the inland delta of the 
Niger in Mali; in Zimbabwe some 30,000 hectares are irrigated in the 
Chiredzi-Hippo valley triangle, a European farmed area. Some 28 per 
cent of the value of Zimbabwe’s agricultural output comes from irri¬ 
gated land. But although the area irrigated in tropical Africa has in¬ 
creased more rapidly than the expansion of the arable area since 1950, 
it remains an unimportant part of African farming; indeed in 1982 only 
5 million hectares, about 2 per cent of sub-Saharan Africa’s arable 
land, was irrigated, and 70 per cent of this was in Sudan, Madagascar 
and Nigeria. The irrigated area produces about 10 per cent of the 
region’s cereals, and 6-8 per cent of its roots and tubers. Unfortunately 
there is limited potential; at most 20 million hectares could be irrigated, 
and the areas with the least potential are in the region where it is most 
needed, the Sahel. Current schemes are not well managed; the cost of 
each unit of water delivered is three to four times that in India.'*^ 


IMPLEMENTS, MACHINES AND LABOUR 

Most African farmers still use relatively simple implements to farm the 
land. Land is cleared with axes and machetes and the vegetation burnt. 
In the more extensive systems planting is undertaken with a digging 
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Table 8.2 Share of different power sources in total power input for crop 
production, 1982-4 (percentage of total man-day equivalents) 



Labour 

Tractors 

Animals 

Sub-Saharan Africa 

89 

1 

10 

Asia® 

68 

4 

28 

Latin America 

59 

22 

19 

Near East and North Africa 

69 

14 

17 

All developing regions 

71 

6 

23 


® Excluding China. 

Source: N. Alexandratos (ed.), World agriculture: toward 2000, an FAO study, 
London, 1988, p. 145 


stick, in the more intensive with broad blade hoes with short handles. 
Weeding is done with hoes, which are also used to harvest root crops, 
and the sickle or hands are used for harvesting the cereals. The use of 
machinery is rare, and tractors or harvesting machines are uncommon 
outside European farmed areas or on some large-scale settlement schemes 
(figure 8.9). The plough was unknown or unadopted in Afirica south of 
the Sahara before 1900, and there was no tradition of using draught 
animals for ploughs or for pulling carts. Although the numbers of both 
ox-drawn ploughs and tractors have increased in the last forty years, 
most of the farm work is still done by human muscle, and draught 
animals make a far smaller contribution to farai work than elsewhere 
in the developing world (table 8.2). The early European settlers intro¬ 
duced ox-drawn ploughs and in some regions in the 1920s and 1930s 
they were adopted by Africans, notably in Uganda, where it was asso¬ 
ciated with the spread of cotton after 1910, and in parts of northern 
Rhodesia and Kenya.^^ In the West African savannah both British and 
French colonial governments advocated not only the adoption of ox- 
drawn ploughs but also the integration of livestock and crops, but with 
limited success. Thus in the Kusai district of riorth-east Ghana bullocks 
and ploughs were introduced in the 1930s, but by 1960 only 12 per 
cent of the households had them. In Senegal the number of ploughs 
increased rapidly and in 1972 there were 21,000; but this was on only 
1-2 per cent of all holdings. Animal draught power is thought to be 
used on only 15 per cent of the sown area of West Africa.^^ 

The slow progress of the ox-drawn plough is not surprising, for its 
adoption requires fundamental changes in bush fallowing and makes 
the establishment of a natural fallow slow. This in turn requires the 
development of some alternative means of maintaining soil fertility if 
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yields are not to decline. The oxen do not provide enough manure for 
even a very small holding. Oxen need fodder^ particularly in the period 
before the beginning of the rainy season when ploughing takes place; 
in this dry period fodder is in short supply. In Kenya it needs 4 hec¬ 
tares of land to feed two oxen; few peasant holdings have such an area 
available or the credit to buy and feed the oxen throughout the year. 
In the humid tropical areas the prevalence of the tsetse fly and the lack 
of suitable fodder crops have hampered the spread of the ox.^^ 

The advantage of the ox-drawn plough is threefold. First, it enables 
farmers to cultivate a larger area; thus in Mali families with only the 
hoe can crop no more than 3 hectares, those with the plough 5-10 
hectares. Second, by removing more weeds it can increase crop yields. 
Third, it may reduce the amount of labour necessary. But these are not 
always advantages. In the drier parts of Africa there is little agricultural 
activity for much of the dry season. Much labour is then needed when 
the rains begin and the land must be cultivated and sown as rapidly as 
possible. Later there is a further labour peak when weeding becomes 
necessary. Increasing the area sown by using the plough may lead to 
labour shortages during the weeding period. Given the cost of acquiring 
and feeding oxen, and given the abundance of labour in some parts of 
Africa, the economic advantages of ox-drawn ploughs over hand labour 
are not clear cut. 

The role of labour in African agricultural production is of course 
paramount, tractors and oxen providing no more than one-fifth of the 
power used on farms. It would seem that there are few labour shortages 
if the figures for agricultural population densities are to be believed 
(figure 8.1); furthermore, the agricultural population of Afiica has in¬ 
creased rapidly since 1950, by 124 per cent compared with 68 per cent 
in Asia and 36 per cent in Latin America (table 4.6). However, this is 
not necessarily a guide to labour availability and it has been suggested 
that labour shortages have restrained the growth of food output. First, 
in many parts of Afiica, and particularly in the east and south, large 
proportions of the male population are temporarily absent in the cities 
or in mining areas. Thus some 60-80 per cent of the labour in African 
agriculture is undertaken by women.Second, surveys of activities in 
African rural areas suggest that Africans work about 1000 hours a year 
compared with 2000 hours a year in European agriculture and 3000 
hours in Asian agriculture. But in African communities much time is 
spent on associated activities such as processing and marketing crops. 
Thus the labour input is less than the agricultural densities might sug¬ 
gest. Third, there are, of course, major spatial variations in population 
density, so that in some of the sparsely populated areas labour is in¬ 
sufficient to allow increases in output. Fourth, and perhaps most im- 
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portant, in most of savannah Africa there are seasonal bottlenecks in 
workj so that lack of labour does preclude the expansion of the area in 
crops and the amotmt of weeding that can be done. This presents 
considerable problems when both food and cash crops are grown. Thus 
in Chad the sowings of sorghum and cotton occur at the same time.^^ 

It has often been believed that mechanization can overcome the prob¬ 
lems of both spatial and seasonal labour shortages and fundamentally 
increase African food output. Under both colonial and independent re¬ 
gimes, there have been a series of land settlement schemes, particularly 
in the savannah zones, where the state has tried to develop mechan¬ 
ization, and in particular the use of tractors. For a variety of reasons, 
agronomic, economic and social, few of these schemes have been suc¬ 
cessful; the cost of providing spare parts, petrol and maintenance has 
too often been prohibitive. Thus in the Office of the Niger settlement 
scheme in Mali ox-drawn ploughs have largely replaced the original 
tractors, and in the Tanganyika groundnut scheme in the late 1940s the 
cost of servicing machinery and the problems of maintaining soil fert¬ 
ility once the bush had been cleared led to the early abandonment of 
the scheme, 

The lack of power, the limited use of machinery and the simple 
implements used in Africa restrict output per head. In 1980 the pro¬ 
ductivity of labour in Africa was only one-twentieth of that in Europe 
and only one-quarter of that in Asia.^^ 

THE GROWTH OF FOOD OUTPUT: LiyESTOCK 

Livestock products are a very small part of African food consumption; 
calories derived from animal foods make up only 7 per cent of all cal¬ 
ories compared with 9 per cent in Asia, 17 per cent in Latin America 
and 33 per cent in Europe. Livestock products are a small proportion 
of the value of total agricultural output in most African countries, 
although there are some obvious exceptions; a large proportion of the 
population of Mali, Mauritania, Botswana and Somalia are nomadic 
pastoralists. In the last country some two-thirds of total agricultural 
output comes from animals. Compared with Asia or Latin America, 
cattle densities are low (table 8.3). This is partly explained by the 
distribution of livestock. The presence of the tsetse fly excludes cattle 
- except the indigenous dwarf cattle - from much of the humid tropical 
region and parts of the savannah areas. Thus half the total area of 
Tanzania is infested with tsetse, one-third of Uganda and one-quarter 
of Kenya. In the whole of Africa some 10 million square kilometres are 
infested, and it has been estimated that controlling trypanosomiasis 



158 Tropical Africa 


Table 8.3 Livestock in the developing regions 



Numbers per hectare agricultural land 


1961-5 

1987 

Percentage change from 
1961-5 to 1987 

Cattle" 

Asia 

0.44 

0.34 

-23 

Africa 

0.13 

0.19 

46 

Latin America 

0.31 

0.41 

32 

Sheep and goats 

Asia 

0.45 

0.54 

20 

Africa 

0.15 

0.37 

147 

Latin America 

0.11 

0.20 

82 

Pigs 

Asia 

0.24 

0.36 

50 

Africa 

0.005 

0.01 

100 

Latin America 

0.08 

0.19 

50 

Total livestock units^ 

Asia 

0.7 

0.58 

14 

Africa 

0.17 

0.23 

35 

Latin America 

0.39 

0.49 

26 


Livestock units are totai numbers x 1 for cattie, x 0.1 for sheep and goats and 
X 0.5 for pigs. 

® Inciuding water buffalo. 

^ Inciuding poultry. 

Source: FAO, Production Yearbook 1976, vol. 30, Rome, 1977; Production 
Yearbook 1988, vol. 42, Rome, 1989 


- the disease spread by the tsetse fly - would allow an increase of 140 
million cattle. 

In contrast to Europe, or many parts of the developing world, the 
bulk of the livestock are kept not on farms where crops are grown, but 
by pastoralists who grow little or no crops and of whom many are 
nomadic. Nor are crops grown for their fodder; only 6 per cent of 
African food output is fed to animals. African cattle, sheep and goats 
are for the most part dependent upon the natural vegetation, and par¬ 
ticularly savannah grasses, for their food. Fodder supplies are thus 
limited not just to the rainy season but to the earlier parts of that 
season, for much dry matter growth after the first flush of the season 
is indigestible.^^ Dunng the dry season not only are the herds short of 
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fodder^ which they can partly overcome by migrating to distant areas 
or seeking pasture in seasonally flooded plains, but there is also a lack 
of drinking water. Not surprisingly cattle put on weight very slowly. For 
most African pastoralists the major product of cattle is milk, but in the 
absence of good pastures yields are very low. Thus among the Masai 
and the other pastoral peoples of eastern Kenya milk yields average 
only 150 litres a year compared with 3000 litres obtained on European- 
managed farms in the uplands.^^ It has often been argued that African 
pastoralists regard their livestock as a prestige symbol rathei* than a 
means of income. This may be so; they are certainly regarded, both by 
pastoralists and by sedentary farmers who own cattle, as a source of 
income to be sold only in times of extreme poverty. More cattle are 
sold for meat than might be thought, but the slaughter rate is still low 
- about 9 per cent in eastern Kenya.^^ 

In spite of the low productivity of livestock in Africa, the numbers 
kept have increased substantially in the last thirty years, even though 
there have been substantial losses during drought years. Thus one-third 
of Botswana’s cattle were lost in the droughts of 1961-6, and in the 
prolonged droughts of the early 1970s there were severe losses in the 
Sahel zone; in Mauritania the number of cattle fell from 2.5 million in 
1968 to just over 1 million in 1973.^^ This long-run increase in live¬ 
stock densities, greater in Africa than in Asia or Latin America (table 
8.3), has led to widespread overgrazing. In most pastoral areas livestock 
are individually owned, but the land is held in common. Thus there 
is little or no incentive for individuals to keep their numbers at the 
carrying capacity of the range. In Kenya attempts have been made to 
overcome this by grouping pastoralists into co-operatives, where the 
cattle are collectively owned, or by marking the range out in individual 
ranches. 

Although the numbers of cattle have increased substantially since the 
early 1960s, the amount of meat and milk produced has increased more 
slowly, partly reflecting the limited market for meat outside the towns 
where incomes have grown more rapidly than in rural areas. Little 
progress has been made in raising productivity, either by promoting 
ranches with controlled grazing and supplementary feeding, or in inte¬ 
grating crops and livestock on the same farm; most of the progress has 
been achieved on European-owned farms in Kenya, Zimbabwe and 
Zambia. 


THE CAUSES OF SLOW AGRICULTURAL GROWTH 

It has been shown that although Afncan food output has increased 
since 1950 it has been at a slower rate than in any other developing 
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region. A majority of this increase has come from an expansion of the 
sown area; yields have increased less than in Asia or Latin America, and 
African yields are lower than in any part of the world. This, in turn, is 
due to the failure to adopt the inputs that have increased yields else¬ 
where. Over the last twenty years Africa has been subject to major 
famines, and in the late 1980s a greater proportion of the population 
have been estimated to be undernourished than elsewhere. Numerous 
explanations, which are reviewed here, have been offered to explain 
this. 


Population growth 

Until the 1960s world hunger was thought to be a result of the failure 
of food supply to keep up with population growth. Since then it has 
been accepted that for the world as a whole and in most regions food 
output has exceeded population growth, and an adequate supply of 
food is available in most countries. Undemutrition is now thought to 
be due to a lack of money to buy food. But this is not true in Africa. 
Since the early 1960s population growth has exceeded the growth 
of food output. Output in Africa has increased more slowly than else¬ 
where; in addition the growth of population has been higher than in 
any other major region (table 4.2). This is due to very high fertility, for 
although life expectation at birth has risen from under 40 in the 1950s 
to 50 at present, death rates remain higher than in any other region 
(table 4.3). But so too does fertility; marriage is universal and rates of 
remarriage high, whilst the average age of marriage varies, by region, 
from 17 to 22 years. Less than 5 per cent of the population is estimated 
to use contraception. In a recent survey in ten sub-Saharan countries 
the preferred size of family averaged 7.5, which suggests that fertility, 
which has not fallen since the 1950s, is unlikely to fall greatly in the 
immediate future.^® 

Population growth has had an adverse effect upon the environment 
in some parts of Africa. In many regions it has led to a reduction in 
the length of the natural fallow in bush fallowing systems, so that soil 
fertility is not restored, crop yields fall and the risk of soil erosion 
increases. This occurred in parts of Nigeria in the 1960s and 1970s. 
Elsewhere population growth has led to new settlement in areas where 
cultivation is risky: in Ethiopia and Kenya steep slopes have been cul¬ 
tivated, with subsequent erosion, and in Kenya and the Sahel crop 
growing has pushed into areas of very low and highly variable rainfall. 
Deforestation has been widespread, not only to create new agricultural 
land, but for timber and for fuel; 90 per cent of Africans use wood as 
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fuel for cooking. Just over one-quarter of the continent is still forest 
covered, but it has been estimated that one-third of the original has 
been removed. 

Problems of land degradation have not been confined to the areas of 
crop production. There are some 50 million pastoralists in sub-Saharan 
Africa, and as their numbers have increased since 1950, so have their 
livestock. This alone could have led to overgrazing and a reduction of 
the carrying capacity of their land. But in some regions, such as the 
Sahel and Kenya, their grazing lands, which are common property and 
not held by individuals, have been invaded by settlers seeking land, and 
so the pastoralists have lost substantial areas of grazing with consequent 
land degradation.^® 


CLIMATIC CHANGE 

In recent years it has become the practice to discount the importance 
of drought and other natural hazards in causing famine and to place 
the blame upon poverty, inadequate government responses, civil war or 
other social failures. Yet the famines in the Sahel in 1972-4 ^nd the 
more widespread problems of 1983-5 were clearly triggered by drought, 
and food supplies did decline. The tragedy of the Sahel led to much 
study of the environmental and economic problems of that region; 
some writers argued that the desert was expanding, or that desert like 
conditions were being created on the margins of the desert by human 
misuse of the land; others went further and argued that the removal of 
the vegetation cover was permanently reducing rainfall. More recently 
some scepticism has been displayed about both these concepts, but in 
many parts of the African savannah the 1970s and 1980s have seen 
rainfall decline. In the Sahel, for example, rainfall has been consistently 
below the long-term mean since 1965 (figure 8.10). This has been 
exacerbated by the period of above average rainfall in the 1960$, when, 
encouraged by the wetter conditions, agricultural settlement moved 
northwards.®^ 


AGRICULTURE AND ECONOMIC DEVELOPMENT 

Few social scientists appear to believe that either population growth or 
climatic change have been of paramount importance in causing falling 
agricultural productivity or increasing hunger. Much more stress has 
been put upon government policies. In the immediate post-war period 
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Figure 8.10 Mean annual rainfall for five stations in the Sahel expressed 
as a percentage of the 1931-60 mean Source: John T. Pierce, The Food 
Resource, London, 1990, p. 232 


economists and governments in both Europe and the developing coun¬ 
tries believed that the standard of living could only be raised by eco¬ 
nomic growth^ and that this was most easily achieved by encouraging 
the development of manufacturing industry. It is not surprising then 
that after independence many African states tried to encourage indus¬ 
trial growth^ although they all had an acute shortage of capital^ skilled 
labour, managerial talent and often raw materials. Many countries pro¬ 
duced national plans in which the improvement of industry and trans¬ 
port took priority, and the creation of health and educational facilities 
was also important. This left very little planned investment to be allocated 
to agriculture, although the majority of the population lived in rural 
areas and a high proportion of export earnings came from agriculture. 
It has been estimated that less than 10 per cent of capital expenditure 
in Africa is in agriculture compared with 20 per cent in India. Of 
individual coimtries, Tanzania allocated 12.5 per cent of government 
expendittu-e to agriculture in the 1970s, Senegal 2 per cent, the first 
national plan in Zambia 12 per cent. Sierra Leone 3-4 per cent, and 
even Kenya, with a comparatively successful agricultural performance, 
only 12.6 per cent. Malawi, Cameroon and the Ivory Coast were rare 
exceptions, the latter having allocated 28-30 per cent of public ex¬ 
penditure to agriculture, Cameroon 26 per cent, Malawi 19 per cent.^^ 
The food crisis of the early 1970s and the consequent steep rise in the 
price of food imports led some states to change their policies, in theory 
if not always in practice. Both Nigeria and Ghana have adopted plans 
aiming at self-sufficiency in food, and in Zambia the new national plan 
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announced in 1980 allocated 30 per cent of the capital budget to 
agriculture,^^ 

Export crops and government policy 

In both Nigeria and Ghana the British government introduced market™ 
ing boards to control the prices and flow of the major export crops. The 
boards paid fixed prices to the peasant for cocoa or groundnuts and 
then sold the produce at the prevailing world price. It was hoped to 
supplement earnings in years of low world prices with the profits made 
in good years so that the peasant would be insulated from the fluctuation 
in world prices. First introduced in the 19308, marketing boards dealt 
with individual export crops; the idea very rapidly spread to other British 
colonies and later was adopted in most French colonies. The marketing 
boards have been retained since independence, and indeed by the 1970s 
nearly all African export crops were controlled by marketing boards; 
attempts have also been made to extend the system to food crops.^"* 
The marketing boards have been subject to fierce criticism. It has been 
argued that, by retaining a high proportion of foreign earnings and 
paying peasants a much lower price, governments have heavily taxed 
peasants and reduced the incentive to increase output or improve 
productivity. In only a few countries - such as the Ivory Coast - have 
the marketing boards put earnings back into agriculture. The main 
beneficiaries have been not the farmers but a large white collar population 
living in the cities and employed by the marketing boards. Some have 
argued that the marketing boards have no useful function and should 
be abolished, allowing the price mechanism full play; this viewpoint 
was put forward forcibly in a World Bank report in 1981. During the 
1980s the International Monetary Fund has required the development 
of free markets, and in some countries marketing boards have been 
abolished or private traders allowed to compete. 

Food crops and the government 

In many Afncan countries attempts have been made to control food 
prices in much the way that marketing boards have controlled export 
prices. In Africa since independence the major cities have seen what 
little industrial development there has been, and also a remarkable 
growth of administrators employed by the government. Political power 
has also been concentrated in the major cities, and governments have 
been eager to placate the urban populations. Thus attempts have been 
made to limit the increases in food prices, to the disadvantage of the 
farmers; urban wages have been subject to less restraint. There is thus 
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a greater gap between urban and rural incomes than in other parts of 
the developing world. Whereas in Asia the ratio is 1 :2 or 1 : 2.5, in 
Africa it is estimated to be between 1 ; 4 and 1:9. African agriculture 
has had the ‘role of a milch-cow ... to support a dubiously productive 
urban elite in both public and private sectors*. 

Furthermore^ import substitution policies that protect home indus¬ 
tries and workers in industry have meant that the prices of farmers* 
purchases have risen far more than the prices farmers receive. Hence 
although African states have suffered from unfavourable terms of trade 
for their primary exports^ especially since 1979, within the state the 
rural sector has suffered vis-a-vis the urban areas. This has greatly 
reduced the incentive for farmers to increase output or productivity. 
Indeed many economists believe that increases in food prices would 
lead to an increase in food production and resolve many of Africa’s 
food problems; however, not all agree that raising food prices would 
increase the supply of food, for three-quarters of African food produc¬ 
tion is not sold off the farm, and without some improvement in agri¬ 
cultural technology substantial increases - whatever the price level - are 
impossible. In addition, farmers need to be able to buy consumer goods 
with the postulated greater incomes, and these are few.^^ 


Research and extension 

Much of the advance in output and productivity in the developed 
countries in the last forty years can be attributed to research in agronomy 
and the provision of extension services that have instructed farmers in 
the use of new methods, crops, fertilizers and pesticides. Such services 
are not widely available in Africa. Colonial governments established 
agricultural research stations in some African colonies early in the cen¬ 
tury; they were staffed almost entirely by Europeans and dealt mainly 
with the problems of export crops. Valuable work was done in the 
adoption of American cotton varieties in Uganda, on the cross-breeding 
of oil palm varieties, on the disease in the 1950s of cocoa plants and 
in Sierra Leone on new varieties of rice.^® Interest in indigenous 
farming was limited until the 1930s when problems of soil erosion then 
attracted attention in the British colonies. In East Africa attempts were 
made to introduce conservation methods such as terracing, although 
with limited success. A more fundamental effort at change was made 
in northern Nigeria and north-east Ghana where attempts were made 
to promote the use of ox-drawn ploughs, the integration of livestock and 
crop production and the use of manures and rotations. 

Since the 1950s more attention has been paid to indigenous food 
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crops, and research in this field has had better results than is sometimes 
stated. Hybrid maize suitable for the conditions of eastern and southern 
Africa have been bred and, in Kenya, widely adopted, and new varieties 
for the more humid conditions of southern Nigeria have been success¬ 
fully tested.^® But research in agriculture in Africa has been limited by 
lack of funds and by an acute shortage of African research workers. 
There is a further dilemma. The very high cost of imported technol¬ 
ogies using fertilizers, pesticides and high 3 rielding crop varieties suggests 
that research should be aimed at improving the indigenous farming 
systems, for they are adapted to the local ecological conditions. The 
need for replacing natural fallows with suitable rapid growing legumes 
is here paramount. But even if such traditional techniques were developed 
it is perhaps doubtful if they could provide yield increases large enough 
to keep up with likely future population growth. It is this which leads 
many to argue that the new technologies must be adopted in Afnca if 
undemutrition and malnutrition are to be overcome. 

The adoption of new technologies in Europe and America has been 
greatly assisted by the provision of extension services, and in particular 
of agents who can advise farmers about how to improve their methods. 
Attempts to provide similar services in Africa have foundered upon 
the lack of trained extension workers, who are often said to be of poor 
quality and are few in numbers; there is only one extension worker to 
every 3000 farmers in the West African savanna. With a shortage of ex¬ 
tension workers to reach a large number of very small holdings, there 
has been considerable debate about the strategy of extension. Focusing 
on the bigger and better farmers in the hope that others will imitate 
their successes has not always worked and has often created a gap 
between the progressive farmers and the rest. Most of the extension 
work has been addressed to the male heads of households; yet women 
do a majority of the work on farms and indeed have been estimated 
to produce 85 per cent of Afnca’s food output.^‘ The problems of 
reaching a large population of smallholders has doubtless prompted 
many Afncan countries to create state-directed farms where, in theory, 
it is easier to introduce farming improvements. This has often diverted 
funds away from the small farmers who produce the bulk of the food. 
Thus in Tanzania in the early 1970s an attempt was made to relocate 
the dispersed rural population in villages on the grounds that it was 
cheaper to provide health and other welfare services to nucleated 
settlements; at the same time communal farming was encouraged for 
ideological reasons. It was felt that this would allow all farmers to be 
reached rather than a minority. But at the same time 80 per cent of all 
planned investment in agriculture went on large government projects, 
only 3 per cent to smallholders in villages. 
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Table 8.4 Population size of tropical African states, 1989 


Population classes (millions) 

Number of states 

Population (millions) 

o 

1 

o 

’<o 

10 

5.5 

1-1.9 

5 

7.7 

2-2.9 

2 

5.1 

3-3.9 

2 

7.1 

4-4.9 

1 

4.4 

5-9.9 

12 

86.3 

10-19.9 

7 

89.2 

20-29.9 

3 

72.3 

30.0 and over 

2 

158.1 

Total 

44 

435.7 


Government instability 

African independence led to the creation of states based on the bound¬ 
ary lines drawn by European governments in the late nineteenth cen¬ 
tury. This has led to at least two severe disadvantages for the independent 
states. First, many of them have remarkably small populations. Tropi¬ 
cal Africa’s population of 435 million in 1989 was split into forty-four 
political units, of which twenty had individual populations of less than 
5 million and a total population of only 30 million (table 8.4). This 
clearly provides many of these states with an inadequate market and 
duplicates the needs for research and agricultural services. Furthermore 
many of the boundaries cut tribal groupings and, perhaps more danger¬ 
ous, contain feuding ethnic groups. 

African states suffered from acute political instability^ between 1960 
and 1980 there were over twenty internal coups and fourteen wars. Not 
only did this lead to a quadrupling of real military spending - Chad and 
Ethiopia spend 10 per cent of their gross national product on defence 
- but it has prevented consistent economic policies being followed and 
has also led to physical destruction of rural areas. 


TENURE AND SOCIAL CONDITIONS 

Thirty-five years ago most colonial authorities thought there were two 
primary obstacles to the increase of African food output; land tenure 
and the social attitudes of the population. Currently few writers put 
much stress upon these factors. 
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The principle feature of land tenure in traditional African life was the 
lack of individual freehold. Land was held communally by the tribe or 
village group, and land was allocated to individuals within the tribe by 
the tribal leader or village chief; those who cultivated a piece of land 
had the right to the products of that land, but not to sell it. Rent was 
not paid for the use of land and tenancy was unknown, except in 
Ethiopia where share cropping survived until 1974. Land that reverted 
to bush for fallow returned to communal ownership. Inheritance was 
not practised. There were doubtless greater variations in systems of 
land tenure than Europeans realized, but these essential features were 
widespread. This system had considerable advantages in a simple, 
sparsely populated society where there was little commercial production 
of crops and few things to buy. Above all it ensured that everyone had 
some land and that there were no great inequalities in the size of hold¬ 
ings, for land was allocated according to need. 

But with European intervention in the twentieth century tenurial 
conditions became subject to stress. As population grew so the avail¬ 
ability of land declined. This was compounded by the fact that in 
Kenya, Mozambique and southern and northern Rhodesia substantial 
areas were appropriated for the exclusive use of European settlers. The 
spread of cash crops, the use of money and the commercialization of 
agriculture also led to changes. But it was believed by most Europeans 
that the system of tenure inhibited improvements in agricultural pro¬ 
ductivity. The lack of freehold prevented farmers borrowing to improve 
their land; the fact that farmers did not farm the same plots of land over 
time inhibited permanent improvements to the land; and the allocation 
of land according to needs prevented the more efficient farmers increas¬ 
ing the area they could cultivate. In addition most African farms consisted 
of several scattered separate plots of land, and this reduced efficiency. 

In Kenya the British colonial government consolidated holdings and 
introduced freehold in the former Kiku 3 m areas in the 1950s. Elsewhere 
overt changes in land tenure have been fewer, except where former 
European held lands have been subdivided among Africans, as in parts 
of Zambia, Kenya or Zimbabwe, or nationalized as in Mozambique; in 
the 1970s farmers in Tanzania were grouped into co-operatives, although 
there is now a move towards the adoption of long leases. In practice 
communal tenure has not inhibited progress. Thus the remarkable in¬ 
crease in the area in crops in the Ivory Coast was possible because it 
was allowed that the first person to clear new land had the right to its 
use. Elsewhere inheritance has become more common, particularly in 
the cash crop areas or near towns. Few authorities now believe that 
tenurial conditions are a major obstacle to progress. 

Although African farms remain predominantly small some 
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differentiation has emerged in the last forty years. Ironically, although 
this was once thought to be a measure of progress, it is now said to be 
a cause of social inequality and poverty. But differences in farm size are 
small compared with those in much of Asia and especially in Latin 
America. The number of large farms has probably increased, as has the 
use of hired labour; at the same time the other farms have been sub¬ 
divided as population has grown. But the progress of capitalist farming 
- if this is to be characterized by the emergence of large farms and a 
large landless labour force - has been relatively slow. It has been es¬ 
timated that smallholders produce 95 per cent of sub-Saharan food 
output; in Kenya, one of the few countries with a substantial large farm 
sector, 90 per cent of the chief foodstuffs are produced upon small 
holdings. 

While Africa remained under European rule many believed that the 
social characteristics of the African people, particularly in their tribal 
context, would hamper any improvement in agricultural output and 
productivity. Africans, it was argued, were not economic men in the 
way that European farmers were; profit maximization was not their 
primary aim and social obligations came before economic motives in 
determining behaviour; African farmers were thought not to respond 
to the incentives of price changes. Such views are no longer emphasized 
as obstacles to increases in output. It is not that African food producers 
do not respond to prices so much as that food prices have been held 
down by urban governments. Farmers do not ignore innovations for 
cultural reasons, but because they do not appear to give any substantial 
increase in output or are too costly to buy.^^ 

DEPENDENCY AND EXPLOITATION 

So far Africa’s failure to raise food output sufficiently has been attrib¬ 
uted to the inadequacies of the traditional farming systems under rapid 
population growth and the failure to adopt new technologies, and these 
have been compounded by unsound economic policies. But there are 
those who believe that Africa’s plight is a result primarily of colonial 
exploitation. Not only, it is argued, did Europeans seize African land 
in the south and east of Africa, but also, by introducing taxation and 
other means, they compelled Africans to work on European-owned 
estates and mines. Further, Africans after independence remained 
dependent upon the export of cash crops to Europe, for which there 
are no other markets. This policy has been supported in the post¬ 
independent period by local elites who benefit from connections, not 
with European governments, but with mining and agricultural marketing 
companies.^^ 
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The implication of such themes is not explored here, save in that 
they relate to food production. Cash crops do occupy a substantial 
proportion of African cultivated area (between 10 and 15 per cent)^ 
although not all of the output is exported- It has also been argued that 
they occupy a disproportionate amount of the better land. It would 
seem reasonable to suggest that the area devoted to export crops should 
be diverted to food production; this would enable food imports to be 
reduced as well as improving the inadequate consumption. But African 
states have a dilemma. Agricultural exports, in spite of their lack of 
buoyancy in the last decade, still provide a large proportion of foreign 
earnings, which are required for a wide range of goods other than food 
imports. A return to a policy of self-sufficiency may make matters worse.^® 

CONCLUSIONS 

Africa has the least successful record of any of the developing regions 
in the post-war period. In 1950 available supplies of food were low -- 
below, for the most part, estimated requirements - and malnutrition 
if not undemutrition was widespread. Since 1950 the population of 
tropical Africa has increased far more rapidly than any other re^on and 
there has been no sign of any reduction in the rate of increase. Food 
production in the immediate post-war period kept up with population 
growth, but since the 1960s the rate of increase has fallen and output 
per caput has fallen dramatically. Hence in 1986-8 only a handful of 
African countries had food supplies - including imports - that met 
needs even if supplies had been distributed according to requirements 
rather than by income or by possession of land (figure 2.4). 

Most of the increased food output has come from increasing the area 
in crops, principally by reducing the fallow rather than by occupying 
uncultivated areas. Crop yields have increased little, and in some areas 
have fallen. Bush fallowing is still the prevailing agricultural system; this 
is a system that will maintain 3 fields if the fallow is sufficient, but not 
one capable of dramatic increases in yield with traditional methods. In 
other parts of the world - and in a few parts of Africa - good increases 
in 5 fields have been obtained through the use of chemical fertili 2 ers, 
better water control and new crop varieties. Few of these inputs are 
used in Afnca. 

Behind these agronomic problems lie difficulties in government poli¬ 
cies, a dependence upon export crops and a history of government 
instability, war and civil war. It is, perhaps, surprising not that Africa’s 
food output has increased so slowly but that it has increased at all. 
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Latin America 


Latin America’s food problems are very different from those of Africa, 
yet there are a number of important similarities between the two con¬ 
tinents. First, Latin America like sub-Saharan Africa is sparsely popu¬ 
lated; both had a population density of 21 per square kilometre in 
1989. Indeed the density of the agricultural population to the arable 
area (figure 8.2(d)) is noticeably lower than in either Afnca or Asia, As 
in Africa population is concentrated in relatively few areas and there are 
large expanses with very low densities and hence an apparent abund¬ 
ance of agricultural land. The geographical distribution of population 
today reflects conditions found at the time of European arrival, when 
the Amerindian population was concentrated in the upland basins of 
Mexico, Central America and parts of the Andes. The Pacific coastlands 
were neglected except for the oases of the Peruvian desert, and there 
were few Indians in the rain forests of the Caribbean coast or the 
Amazon. The Spanish who conquered most of the continent in the six¬ 
teenth century needed labour as well as land and so settled initially in 
the densely populated areas. The Portuguese, who settled the sparsely 
populated coast of Brazil, brought slaves from Afnca to work their 
sugar-cane plantations. Until the nineteenth century migration from 
Europe was comparatively small and mainly from Iberia; but then there 
was substantial immigration from both Iberia and other parts of Europe 
into Argentina, Uruguay and the southern states of Brazil, 

In spite of the frontier movements of the last 200 years into the 
interior of Latin America, the present distribution still reflects that in 
1500. The highest rural densities are found in the southern uplands of 
Mexico, western Guatemala, El Salvador and the volcanic meseta of 
Costa Rica; in the Andes there are major setdements in the intermontane 
uplands - the altiplano - from Colombia south to Bolivia. In Brazil rural 
settlement in this century has advanced away from the coast into Sao 
Paulo state, Parana and south towards Paraguay and Uruguay, but the 
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major pattern remains unchanged. Half Latin America’s population lies 
within 300 km of the coast; in few places are there densities comparable 
with those of rural Asia, except in parts of southern Mexico. The major 
change, apart from the Brazilian frontier, is the movement down from 
the uplands to the Pacific coast or to the Amazonian selva. Thus in Peru 
the sierra had 76 per cent of the national population in 1876, but this 
had fallen to 42 per cent in 1972, by which time the coast had more 
than half the population. In Ecuador the coast has also overtaken the 
sierra; it had 12 per cent of the population in 1856 and 54 per cent in 
1972. Bolivia has no coastal region, and so it is the land to the east of 
the Andes that has gained at the expense of the altiplano; the oriente had 
29 per cent of the population in 1976, compared with 20 per cent in 
1950.' 

The low population densities throughout much of Latin America 
have meant that, as in Afnca, many farming systems have periods of 
fallow in the cropping sequence. Continuous cropping is unusual and 
multiple cropping rare except in the irrigated areas. However, the area 
in fallow has steadily declined; in the peasant farming areas popula¬ 
tion growth has reduced the land available and fallows have had to be 
reduced, whereas in the more advanced farming regions the use of 
fertilizers and irrigation has allowed continuous cropping. In the early 
1960s 54 per cent of Latin America’s arable land was in fallow, in the 
1970s only one-third. In Mexico half the country’s arable land was in 
fallow in the 1930s, but by 1960 this had fallen to 35 per cent; how¬ 
ever, even in the densely populated rural areas of south central Mexico, 
25 per cent of the arable was still in fallow. In such areas a year or two 
in crops is followed by one or two years in fallow, without any resto¬ 
ration of the natural vegetation; but in the more sparsely populated rain 
forest areas of Amazonia where isolated Indian communities Survive, 
patches of land are cleared by slash and bum only once in twenty years 
or more. Such is the abundance of land - or more accurately the belief 
that land is abundant - that, as the Brazilian frontier penetrated into 
Sao Paulo and Parana in the first half of this century, land was sown 
to coffee and other crops and abandoned when yields declined. Farmers 
then moved onwards to reclaim new land, leaving eroded an^ thinly 
settled land behind them which generally became pasture. Only re¬ 
cently has this practice, which gave rise to the ‘hollow frontier’, given 
way to more intensive practices.^ 

A third characteristic that Latin America shares with Africa, and 
indeed with all the developing regions, is a dependence upon agricul¬ 
tural exports (figure 11.5). In 1987 agricultural exports formed 28 per 
cent of all Latin America’s exports by value - a decline from 53 per 
cent in 1950 - and three-quarters of all these went to Western Europe 
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and the United States. In only four countries were agricultural exports 
less than 25 per cent of all exports (table 9.1)^ in Bolivia and Venezuela 
tin and petroleum made up the majority. In Nicaragua, Paraguay and 
Cuba, in contrast, over 80 per cent of all exports were agricultural. 
Even in Brazil, which has a well-developed industrial sector and im¬ 
portant exports of manufactured goods, agricultural exports were 28 
per cent of that total.^ 

ECONOMIC DEVELOPMENT AND URBANIZATION 

The contrasts between Latin America and Africa, however, are more 
important than the similarities, for Latin America has a higher level of 
economic development than Africa or most of Asia, and a very different 
farm structure. 

The gross national product (GNP) per caput of most Latin American 
states was higher in 1950 than those in Africa or Asia, and remains so 
today (figure 4.1). Only Haiti falls into the low income bracket as 
defined by the World Bank. The richer countries - Mexico, Brazil, 
Uruguay, Argentina and Venezuela - have many features in common 
with the developed countries; indeed, thirty years ago Argentina and 
Uruguay were so classified in United Nations publications. Venezuela 
owes its high income per caput primarily to petroleum exports, but 
Mexico and Brazil have developed a substantial industrial sector in the 
last thirty years. In all these countries agriculture contributes less than 
15 per cent of the gross domestic product (GDP), and in Chile, Argen¬ 
tina, Brazil and Venezuela the agricultural population is one-fifth or less 
of the labour force. 

Latin America was more developed than Asia or Africa in 1950, or 
indeed in 1900. In the post-war period the region experienced a moderate 
rate of economic growth, but in the late 1970s this began to falter. 
Latin America had acquired a massive debt in the 1970s, and by the 
early 1980s was having difficulties in pa 3 ring interest. In 1987 the re¬ 
gion’s total debt was $410.5 billion and paying interest on this took 30 
per cent of all exports. Although the GNP grew in the 1980s it was at 
a very sluggish rate, and GDP per capita fell on average at 2 per cent 
per annum between 1980 and 1987.^^ 

In Argentina, Uruguay and Cuba crude birth rates have fallen 
towards European levels, although in most of Latin America fertility 
remains high and the rate of population growth is nearer to that of 
Afhca than of Europe (table 9.1). Levels of urbanization, however, are 
more like those of Europe. Much of the early Spanish settlement was 
urban, and a much higher proportion of the population was living in 
towns in 1950 than in Afnca and Asia (table 4.5). This contrast persists: 



Table 9.1 Economic and social characteristics of Latin American countries, 1988 
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in 1985 69 per cent of Latin America’s population lived in urban places 
compared with 29 per cent in Africa and 28 per cent in Asia (table 4.5). 
The level of urbanization in Argentina and Uruguay is comparable with 
Western Europe, that in Cuba, Chile and Venezuela not far short. In 
1988 only Haiti, Honduras, El Salvador, Guatemala, Paraguay and 
Costa Rica had a majority of their population living in rural areas (table 
9.1). The rapid growth of the urban population since 1950 - it has 
risen fourfold - is partly due to high fertility and falling mortality rates 
in the cities, but this has been combined with much migration from the 
countryside, especially into the very large towns. It has been estimated 
that some 40 million people left the country between 1950 and 1975, 
attracted by the higher wages and better public services. In the country 
not only are employment opportunities fewer, incomes lower and pub¬ 
lic services such as education, public health and welfare poorer, but in 
some regions the landlord class can still exert great and repressive 
power over the peasantry.^ 

Because so many of the rural immigrants are young, and have mar¬ 
ried and had children in the towns, the towns have gained by their 
natural increase, and the rural areas have lost a substantial part of their 
population in the child bearing ages. Consequently by the 1970s the 
urban population of Latin America was increasing by 7 million a year, 
the rural population by only 1.5 million, and so the rate of increase of 
the rural population has been less than that in Asia or Africa. Indeed 
in parts of Latin America the rural and agricultural population has 
stagnated or even declined. In most Latin American countries the 
national rural populations have increased since 1950; but when popu¬ 
lations are studied at the local level rural depopulation can be seen to 
be occurring in - among others - Peru, Ecuador and Colombia. In the 
last country the urban population rose fivefold between 1938 and 1973, 
and from 31 per cent of the total population to 61 per cent. The rural 
population increased absolutely in the country as a whole, from 7 million 
in 1951 to nearly 9 million in 1973. But numerous administrative 
districts in the older, densely settled areas suffered absolute declines in 
their populations in the 1960s and 1970s. This was primarily due to 
migration to the towns, but there was also movement to settle in the 
foothills of the Andes. This movement away from the older upland 
rural areas to either the selva east of the Andes or to the Pacific coastlands 
is found from Colombia south to Bolivia and also in Central America. 
Combined with the flow to the towns it has led to local rural de¬ 
population in parts of Latin America, a phenomenon not yet found in 
Africa or Asia.^ 

Most of the rural population are dependent upon agriculture for their 
livelihood, and the trends in the rural population have effected changes 
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Table 9.2 Paid employees as a percentage of the agricultural labour force, 
Latin America 



Latin America 

Brazil 

Mexico 

Colombia 

Other 

1950 

35.3 

33.7 

30.3 

43.5 

38.3 

1960 

33.6-35.8 

25.3-30.3 

43.7 

42.2 

37.1 

1970 

34.2-35.9 

25.4-29.2 

48.2 

46.4 

35.5 

1980 

- 

33.9 

- 

43.4 

- 


Source: A. Berry, ‘Agrarian structure, rural labour markets and trends in rural 
incomes in Latin America’, in V. L. Urquidi and S. T. Reyes (eds), Human 
Resources, Employment and Development, voi. 4, Latin America, London, 1983, 
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in the agricultural population, which has increased by only 36 per cent 
between 1950 and 1989, far less rapidly than in Asia or Africa (table 
4.6). This population can be divided into those who have no land and 
rely upon wage labour and those who have some land, however small. 
The number of small holdings has increased because of the subdivision 
of existing holdings as a result of rapid population growth, and also 
because of their creation in areas of colonization. On the other hand 
there has been a decline in the number of small tenants and share¬ 
croppers; in the 1960s many haciendas were converted to modem 
commercial farms run as one unit rather than split into tenanted farms. 
Since the 1960s this modernized sector has replaced men with ma¬ 
chines and permanent workers by temporary workers; in Brazil, Mexico 
and Colombia only 10 per cent of the agricultural labour force are 
permanent employees. There were thus divergent trends in labour 
utilization between 1950 and 1975. In Brazil the amount of labour used 
per hectare increased on small holdings, remained constant on medium¬ 
sized farms and declined by one-third on those holdings over one 
hundred hectares. Somewhat surprisingly - probably due to the much 
greater size of the subsistence or peasant sector ~ there has been no 
great increase in the relative importance of the paid worker in Latin 
America since 1950; paid employees made up 36 per cent of the agri¬ 
cultural labour force in both 1950 and 1970, whilst the proportions in 
Brazil and Colombia showed little change between 1950 and 1980^ 
(table 9.2). 

Since the 1960s two distinct sectors have emerged in the economy, 
one consisting predominantly of small holdings with a large subsistence 
element and mainly traditional farming methods, and the other mod¬ 
ernized, using new inputs and operating on a large scale. 
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These two sectors have quite different problems. In the peasant sec¬ 
tor, incomes are low, farms are small and subdivided, steep slopes are 
cultivated with subsequent soil erosion and families have to seek em¬ 
ployment off the farm, often by migratory labour. Thus in the uplands 
of Guatemala farmers get about half their total income by working on 
the large farms of the Caribbean and Pacific lowlands during harvest 
time, and even since the land reforms of the 1970s Indian farmers from 
the Peruvian sierra still move to the oases of the coast to work on the 
sugar and cotton plantations - now co-operatives. The peasant sector 
has absorbed much of the rural population growth since the 1950s; the 
subdivision of the farms has meant that a considerable proportion of 
the agricultural workforce is underemployed, in 1970 between one-fifth 
and one-third. The smaller number of landless labourers, perhaps one- 
third of the total agricultural workforce who work in the modernized 
sector, have had different problems. As land reform measures have 
ended the servile conditions that existed in the 1950s, when colonos^ peons 
and others received small plots of land in return for working on haci¬ 
enda, so many landlords ended the provision of land and substituted 
wages; and as minimum wage legislation has been slowly introduced, so 
landlords have replaced labour with machines. One noticeable trend 
has been for the permanent labour force to be pared to the minimum, 
temporary labour being hired in the periods of heavy labour needs. So 
rapid has been the growth of the urban population in the last forty years 
that there are few opportunities for employment left in the cities for the 
impoverished rural populations. Not surprisingly it has been calculated 
that in 1980, 56 per cent of the rural population of Latin America lived 
below the poverty line compared with 23 per cent of the urban popu¬ 
lation, and that in 1970 average urban incomes were three to four times 
those in the rural areas.® 


LAND DISTRIBUTION AND LAND REFORM 

The industrialization of parts of Latin America and the large-scale flight 
to the cities has meant that the increase of the agricultural population 
has not been at such a rapid rate as in Africa or involved such large 
numbers as in Asia, although of course it has given rise to grave diffi¬ 
culties. But underlying many of the agricultural problems of Latin 
America today is the distribution of land and the farm size structure, 
which is very different from any other part of the world. 

In the sixteenth century the Spanish and Portuguese conquerors 
allocated very large grants of land to individuals. Indians who lived on 
these holdings were required to work the land and often to undertake 
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other services such as domestic work; in return they were allowed to 
use small plots of land. In some areas Indian comniunities at te 
retained much of their land, but this was often expropriated in the 
nineteenth century. In Brazil the Portuguese imported slaves from Africa 
to work the sugar plantations, and slaves were also taken to other parts 
of Latin America. The hacienda, where very large units of land were 
cultivated by peons^ colonos^ inquilinos or huasipungos in return for land 
in small amounts for their subsistence, became the typical Latin Ameri¬ 
can system of land ownership and operation, although there were many 
variations. Thus in the Peruvian altiplano nearly all of a landlord’s 
estate would be divided among the Indian population, and his income 
came in the form of rent. More commonly peons worked the land under 
the supervision of the landlord or a manager, while supporting them¬ 
selves on small plots of land either on or near the hacienda. After the 
end of slavery in Brazil share cropping became a typical form of land 
holding in the north east, and in the south coffee fazendas were also 
often worked by share croppers. What was conspicuously absent was 
the medium-sized family farm that characterized much of North America 
or Western Europe. There were some exceptions. Medium-sized owner- 
occupied farms were established in the upland area of Costa Rica, 
although they have diminished in importance in this century, and the 
colonization of Antioquia in Columbia was partly by such farmers. 
In Haiti slavery and the plantation gave way to small owner-o<|:cupied 
farms after the revolution of 1798. In Argentina and more so in southern 
Brazil many of the European immigrants of the late nineteenth century 
eventually gained title to small and rnedium-sized farms, and there are 
many family farms in the states of Rio Grande do Sul and Santa Catarina. 
But in most of Latin America there remains a great difference between 
the very large number of small farms occupying a small proportion of 
the farmland, and the very few holdings occupying a large proportion 
of the area.^ 

Statistics on the ownership of land, the size of farms and the number 
of landless labourers are notonpusly unreliable in Latin America, and 
comparisons between countries are difficult to undertake. There is 
often a confusion between the size of units of ownership and that of 
units of operation, whilst in some countries those with small plots of 
land received for working on the hacienda are recorded as labourers, in 
other as farmers. 

The distribution of land in a few countries in 1970 demonstrates the 
predominance of the small holding as a proportion of all holdings, and 
of the large holding as a percentage of the cultivated area (table 9.3). 
The dominance of the large holding was particularly marked in Argen¬ 
tina and Venezuela. Figures for the whole of Latin America, dating 
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Table 9.4 Farm structure in Latin America, c.1960 



Number of holdings 

Area 


Farm size 

thousands 

t per cent 

million hectares 

per cent 

Under 20 hectares 

5445 

72.6 

27.0 

3.7 

20-100 hectares 

1350 

18.0 

60.6 

8.4 

100-1000 hectares 

600 

8.0 

166.0 

22.9 

1000 hectares and over 

105 

1.4 

470.0 

65.0 

Total 

7500 

100.0 

723.6 

100.0 

Source: J. Chonochol, ‘Land tenure and development In Latin America’, in C. Veiiz 

(ed.), Obstacles to Change in Latin America, Oxford, 1965, pp. 79-90 


Table 9,5 Small and large holdings in the developing countries, 

1970 

Small holdings 

Large holdings 

Numbers Area 

Average 

Numbers Area 

Average 

(%) 

(%) 

size (ha) 

(%) (%) 

size (ha) 

Latin America® 66.0 

3.7 

2.7 

7.9 80.3 

514 

Africa^ 66.0 

22.4 

1.0 

3.6 34.0 

28 

Near Easf 50.0 

11.2 

1.6 

10.3 54.7 

50 

Far East^ 71.1 

21.7 

0.7 

4.0 31.1 

17 


® Small, below 10 hectares; large, above 100 hectares. 

Small, below 2 hectares; large, above 10 hectares. 

Small, below 5 hectares; large, above 20 hectares. 

Source: P. Harrison, ‘The inequities that curb potential’, Ceres, 81, 1981, pp. 22-6 


however from 1960, confirm this pattern of land holding. In 1960 two- 
thirds of the agricultural land in Latin America was occupied by holdings 
of 100 hectares or more, which made up only 1.4 per cent of the 
number of holdings (table 9.4). Conversely three-quarters of all holdings 
were less than 20 hectares, but occupied only 3.7 per cent of the 
agricultural area. Such inequality is not to be found elsewhere. Thus in 
Africa in 1970 (table 9.5) small holdings of less than 2 hectares made 
up two-thirds of all farms, but they occupied one-fifth of the farmland; 
in the Far East small farms were 71 per cent of all holdings but also 
occupied one-fifth of the farmland. Large holdings nowhere - in the 
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developing world - occupy such a large proportion of the total farmland 
as in Latin America, and their average size in Africa and Asia is much 
smaller (table 9.5). 

Because of the inconsistencies in the way that workers with small 
plots of land are recorded, it is difficult to establish what proportion of 
the I^tin American rural population is without land; it has been put 
variously as 25, 33, 40 and 63 per cent. However, a comparison of 
landlessness made by the Food and Agriculture Organization (FAO) in 
the 1970s suggests that 34 per cent of Latin America’s agricultural 
population was then without land, compared with 31 per cent in the 
Far East, 25 per cent in the Near East and 10 per cent in Africa.“ 

In the past the landowners of Latin America had great financial and 
political power, and the prospects of altering the distribution of land 
were remote. In this century there have been many attempts to redis¬ 
tribute land, some of which have been successful. The Mexican revo¬ 
lution was followed by legislation in 1917 that gave the rural population 
entitlement to claim land, and also specified the sort of land that would 
be expropriated. It was not until the 1930s that expropriation and 
allocation took place, but by 1980 some 77 million hectares had been 
distributed. Most of this was given not to individuals but to commu¬ 
nities called ejidos. Although land was generally worked by individuals 

- only a few ejidos were collectively operated - ejido land could not be 
sold or rented out. About one-half of the agricultural area of Mexico 
is ejido land and one-half privately owned. In Bolivia the revolution of 
1952 was followed by peasant invasions of hacienda land, and the 
legislation of 1953 followed rather than caused expropriation. The Cuban 
revolution ended private ownership of the sugar plantations but did not 
lead to land redistribution, although the status of the labourers on the 
state farms was improved. In the 1970s the military government of 
Peru nationalized the foreign-owned plantations of the coast and expro¬ 
priated hacienda land in the sierra; nearly 8 million hectares had been 
allocated to peasants by 1976, and only 16 per cent of the Peruvian 
agricultural population remained landless. More recently land has been 
expropriated in El Salvador and Nicaragua; in Chile the reforms carried 
out under Allende have been reversed. Although there has been little 
significant land redistribution elsewhere, the servile status of tenancies 

- such as that of the huasipungo in Ecuador - has nearly everj^where 
been abolished. In most countries - particularly those where land redis¬ 
tribution has not taken place - governments have encouraged the colon¬ 
ization of new land, perhaps as an easy alternative to the problems of 
expropriation.^^ Although land reform has reduced the importance of 
large farms in a few countries, they remain the dominant unit of pro¬ 
duction in Latin America, but are dependent now upon wage labour 
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rather than colonos. The principal change in farm size has been the great 
increase in the number of small farms and the reduction of their aver¬ 
age size. Thus, for example, in the sierra of Peru the number of hold¬ 
ings less than 5 hectares rose from 500,000 to 884,000 between 1961 
and 1972, and in Guatemala farms of less than 0.7 hectares were only 
one-fifth of all holdings in 1950 but 41 per cent by 1979. In Brazil the 
average size of those holdings less than 5 hectares fell from 4.25 hec¬ 
tares in 1960 to 3.6 hectares in 1970, and in Ecuador from 1.7 hectares 
to 1.5 hectares. This increase in the number of small farms has had 
various causes. Existing holdings have been subdivided by population 
growth, and many of the farms allocated in reform programmes have 
been small; similarly much of the settlement in pioneer zones has been 
on a small scale. Indeed in many areas of colonization the latifiindia- 
minifundia pattern has reappeared. 

LAND USE IN LATIN AMERICA 

It is over 5000 miles to Cape Horn from the United States border with 
Mexico. Not surprisingly Latin America includes a diversity of environ¬ 
ments and types of farming, although neither are as well described as 
might be wished. The core of Latin America is the Amazon basin, 
where high temperatures throughout the year and heavy rainfall - with 
only locally a significant dry season - sustains the selva^ or rain forest, 
the most luxuriant vegetation type on earth. In spite of recent attempts 
to exploit the rain forest, it remains sparsely populated. Rain forest or 
tropical forest also occurs on the Caribbean coast, south of Vera Cruz, 
and the original vegetation of the Brazilian coast from Recife to Rio de 
Janeiro was tropical forest, although far less luxuriant than the rain 
forest and with a significant dry season. Between the Amazon and the 
Brazilian coast lie crystalline plateaux with a marked dry season and a 
vegetation adapted to seasonal drought, a combination of grass and 
trees; in the north-east interior of Brazil the caatinga is drought re¬ 
sistant. Southwards towards Paraguay grass is the dominant natural 
vegetation, as it was in much of Argentina and Uruguay where a sub¬ 
tropical climate and good soils sustain the most productive farming 
systems of the continent. Southwards into Patagonia aridity precludes 
crop production, and in the extreme south, in Argentina and Chile, are 
found the only lowland cool temperate climates of Latin America. 

The most distinctive feature of the continent is the upland belt which 
stretches from Mexico to Chile. This region has two important charac¬ 
teristics. The numerous volcanoes provide fertile soils, and the altitude 
reduces temperatures and thus gives rise to distinctive zones where 
crops of very different climatic regions are grown quite close to each 
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other. For the most parts however, the upland areas suitable for agri¬ 
culture, although locally giving rise to high rural densities, are small in 
extent and separated by terrain difficult to traverse. In some parts of the 
Andes settlement occurs at heights where temperatures are so low as to 
only allow the growth of the more hardy temperate crops such as the 
potato or barley, and south from northern Peru the intermontane 
basins suffer not only from frost but also from drought, particularly in 
southern Bolivia, where the only possible form of agriculture is sheep 
rearing. 

The Pacific coastlands of Latin America, generally very narrow, al¬ 
though for the most part hot, all experience a marked dry season. From 
Ecuador southwards this becomes a desert where agriculture is only 
possible using the water of streams descending from the Andes, most 
noticeably in northern Peru. Further south, central Chile has a climate 
and agriculture comparable with that of the Mediterranean basin. 

Classifications of Latin American agriculture are apt to be based upon 
its farm structure; there are few typologies based on land use, and even 
fewer attempts to map the distribution of farm types. Aggregate figures 
for Latin America can be deceptive for, although there are thirty-nine 
independent states (if the Caribbean countries are included), Brazil, 
Argentina and Mexico account for two-thirds of the total land area, 
three-quarters of the arable land and 60 per cent of the population. 
Some of the essential features of land use are shown in table 9.6. 
Although much emphasis is usually placed upon the importance of 
export crops, it is the food crops that occupy most of the cropped area. 
Maize is widely grown and is the most important crop. Wheat, al¬ 
though the second cereal crop, is largely grown in Argentina and south¬ 
ern Brazil. In the latter region wheat is increasingly grown in rotation 
with soybean. This crop has expanded remarkably in the last thirty 
years and Brazil is now the second most important world source of 
soybeans and soybean products. Rice has also expanded considerably. 
It is widely grown in Latin America, not as an irrigated crop - only 30 
per cent of the total rice area is irrigated - but as an upland, dry crop; 
the bulk is grown in central and southern Brazil. 

Root crops, although occupying a comparatively small area, are 
regionally significant; potatoes are important in the Andean altiplano 
and manioc (cassava) in many lowland shifting cultivation regions. Fruit 
and vegetables occupy a considerable area, but particularly in the en¬ 
virons of the major cities. The traditional export crops of cocoa, sugar¬ 
cane and coffee (and bananas and cotton, for which output but not 
area data are available) occupy rather less of the total arable than might 
be expected, although locally - particularly in Central America - they 
are often dominant in the land use pattern. 
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Table 9.6 Land use in Latin America, 1961-5 and 1989 (million 
hectares) 



1961-5 

1989 

Arable area 

116 

180 

Pasture 

493 

569 

Forest 

1061 

960 

Irrigated land 

10 

15 

All cereals 

40 

52 

Wheat 

8 

10 

Rice 

5 

8 

Barley 

1 

1 

Maize 

22 

28 

Sorghum 

2 

4 

All root crops 

3.5 

4 

Potatoes 

1 

1 

Sweet potatoes 

0.4 

0.3 

Cassava 

2 

2.5 

Pulses 

6.3 

10.0 

Soybeans 

0.4 

16.0 

Vegetables 

9.6 

n.d. 

Sugar-cane 

4.5 

8.0 

Bananas 

n.d. 

n.d. 

Coffee 

4.3 

6.0 

Cotton 

n.d. 

n.d. 

Cocoa 

1 

1.5 


n.d., no data. 

Sources: FAO, Production Yearbook 1989, vol. 43, Rome, 1990; Production 
Yearbook 1976, vol. 30, Rome, 1977 


Latin America has more livestock per caput of the total population 
than any of the major regions, although the density is low, pasture 
occupies three times the area in crops and the tradition of extensive 
livestock raising is long established. The Spanish and Portuguese brought 
long-homed cattle to the Americas in the sixteenth century, and also 
Iberian methods of livestock raising - the open range, the annual round¬ 
up and branding and the mounted herdsmen. Ranching became a major 
form of land use in northern Mexico in the seventeenth and eighteenth 
centuries, as it did in the cerrado of Brazil, whereas in the late nine¬ 
teenth century a more intensive system of livestock production devel¬ 
oped in Argentina and Uruguay. In much of Latin America the quality 
of the cattle is low, European breeds having been adopted only in 
Argentina and Uruguay and on a few ranches in northern Mexico. Not 
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only are densities low, but feeds other than the natural vegetation are 
uncommon, cattle take six years to reach slaughter weight and losses 
from disease and drought are high. Dairying is a recent development 
outside the temperate south, and is mainly found near the cities, parti¬ 
cularly in southern Brazil. Indeed in Sao Paulo state the value of live¬ 
stock products now exceeds that of coffee. 

There have been few attempts to establish maps of types of farming 
in Latin America; indeed there are few systematic accounts of the agri¬ 
cultural geography of the continent. However, the most useful typologi¬ 
cal distinction is probably between the Indian and mestizo small-scale 
farms, producing mainly food crops, that are to be found in the pla¬ 
teaux of Mexico, Central America and the Andes, and the large-scale 
hacienda and plantations, often producing one crop only and oriented 
to export. But in southern Brazil and parts of Argentina European 
immigrants have established farms producing a variety of products - 
some for home consumption and some for export - on a much smaller 
scale than the traditional hacienda, but efficiently and with often highly 
mechanized methods. 


THE GROWTH OF FOOD OUTPUT 

In the 1950s Latin American agriculture was widely described as back¬ 
ward, and it is not without its critics today. Yet food output has increased 
rapidly since the end of the Second World War, at 3.1 per cent per 
annum in the 1950s, 3.5 per cent in the 1960s and 3.8 per cent in the 
1970s, although falling to only 2.2 per cent in the 1980s. But Latin 
America, like Africa, has had a very high rate of population increase: 
2.8 per cent per annum in the 1960s, 2.7 per cent in the 1970s and 2.2 
per cent in the 1980s. Consequently the rate of food output growth per 
caput has been less impressive. Indeed in a number of countries, 
including El Salvador and Ecuador, it declined between 1961-5 and 
1976, but these countries held a population of 52 million in 1980, only 
14 per cent of the population of Latin America. 

In the 1980s declines in food production per capita have occurred in 
more countries, as the growth of food production has fallen well below 
the rate of growth in previous decades; this has been particularly so in 
Central America. Even so there are few countries in which national 
food supplies fall below minimum requirements (figure 2.4); the situ¬ 
ation in Latin America is very different from that in Africa. 

Although there have been increases in crop yields in many parts of 
Latin America since 1950, most of the increased food output has come 
from the expansion of the area in crops. The arable area more than 
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doubled between 1950 and 1988j although the reservations on the 
definition of arable land should be recalled (see p. 75); furthermore 
some of this increase was in non-food crops. But the area in the major 
food crops recorded by the FAO indicates a doubling of the area 
between 1950 and 1988 (table 5.3), a figure confirmed by other estim¬ 
ates. Some two-thirds of the extra food produced in Latin America 
between 1950 and 1980 came from the expansion of area; the increase 
due to higher 3 delds has, however, slowly increased with time. Thus 
between the mid 1930s and the mid 1950s crop yields accounted for 
only 20 per cent of the extra food, in the 1960s 30 per cent and in the 
1970s 40 per cent. The way in which the area has been expanded 
has been quite different from either Africa or Asia. Multiple cropping 
is rare in Latin America except in some irrigated areas; but only 9 per 
cent of the arable is irrigated and one-third of this is in Mexico. The 
area double cropped in Mexico rose from 40,000 hectares in 1950 to 
800,000 hectares in 1980, but this was only 15 per cent of Mexico’s 
irrigated land. Indeed a substantial part of this is left fallow each year 
owing to problems of salinity. Nor has the reduction of fallow been a 
major contributor to the increased area in crops as it has been in Africa, 
although it is true that the fallow has been much reduced in parts of 
southern Mexico, Central America and the Andean altiplano. Of most 
importance has been the colonization of new land, a matter touched 
upon in an earlier chapter but of so much importance in Latin America 
that it merits further consideration.^^ 


THE COLONIZATION OF NEW LAND IN LATIN 
AMERICA 

It will be recalled that the Indian and early Iberian settlement of Latin 
America was confined to the uplands of Central America and the Andes 
and the coasts of Brazil. The lowland rain forest of Central America 
and the Amazon basin had a sparse population, practising a combina¬ 
tion of shifting agriculture and gathering and hunting, whereas the drier 
cerrado and pampa areas of Brazil, Uruguay and Argentina were occu¬ 
pied by extensive ranching, as was much of northern Mexico and the 
llanos of Venezuela. Three events had led to the integration of these 
regions into the economic life of Latin America and to their denser 
settlement. The first was the development of export commodities for 
Western Europe and the United States, notably bananas from the 
Caribbean coast of Central America, coffee from Sao Paulo and meat 
and later wheat from Argentina. These were not of course the first 
exports from Latin America, but in the late nineteenth century capital 
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from Europe and the United States became increasingly important, and 
there was also considerable emigration from Europe to southern Brazil 
and Argentina. Second, a beginning was made early in this century in 
the conquest of the diseases endemic to the tropical lowlands, although 
it was not until after the Second World War that malaria was finally 
eradicated, removing an obstacle to permanent settlement. The third 
was the slow spread of road and rail, without which it was difficult to 
get people in or goods out. The most extensive railway building was in 
Argentina, but railways were built elsewhere; indeed the banana boom 
in the 1890s was a consequence of the railway built from the Caribbean 
coast to San Jose, the inland and upland capital of Costa Rica. In the 
last thirty years railways and, more important, highways have been built 
to link the Andean altiplano with the Amazon territories in Peru, Ecua¬ 
dor and Colombia, prompted by military needs and the exploitation of 
oil but also allowing agricultural settlement. In the 1970s the Brazilian 
government undertook an extensive programme of road building in the 
Amazon. 

Development of the remoter regions was on the whole slow until the 
1930s and 1940s, but since then new land has been added in marginal 
environments at a prodigious rate. In Mexico the government invested 
heavily in irrigation in the north west; whilst the tropical lowlands on 
the Caribbean coast, largely undeveloped before 1940, have been the 
scene of considerable settlement, both spontaneous and government 
backed, large-scale and small scale, partly subsistence, partly export 
oriented. Indeed the Gulf states now provide one-quarter of Mexican 
agricultural output. The arable area of Mexico increased by 50 per cent 
between 1932 and 1970, although there has been little increase since 
the mid 1970s. The Andean and Central American republics have seen 
settlement of their Pacific lowlands, prompted in both cases by the 
eradication of malaria and the building of the Pan-American highway; 
this has been particularly notable in Ecuador, where the Pacific lowland 
is more humid than that to the north and south. Settlement here was 
prompted initially by the banana boom in the 1940s and 1950s but 
other crops, including rice, have become important; between 1954 and 
1974 0.75 million hectares were cleared for cultivation and the coast 
has replaced the sierra as the economic centre of the country. In Peru 
and Bolivia the movement has been eastwards for the Peruvian coast 
is arid with few prospects of extending the irrigated area and Bolivia 
has no Pacific coastland. The Bolivian altiplano was densely populated 
in the north and at the time of the 1953 revolution there was little 
development in either the eastern Andean hills - the yungas - or the 
lowland selva region. However, these areas have been rapidly devel¬ 
oped by both small-scale Indian settlement and large-scale capitalist 
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productiorij so that the province of Cochabamba now has one-third of 
Bolivia’s cultivated land; between 1950 and 1973 80 per cent of the 
increase in agricultural production was accounted for by Santa Cruz 
and the yungas}^ 

The most dramatic frontier developments, however, have come in 
Brazil and Argentina; the remarkable expansion of beef and wheat 
production in Argentina paralleled the development of Canada and 
Australia earlier in this century, but in the 1950s this expansion halted. 
Not so in Brazil. From 1900 onwards the state of Sao Paulo was 
occupied by coffee production, the frontier moving rapidly westwards 
and into northern Parana in the 1930s. Occupation of the southern 
states of Santa Catarina and Rio Grande do Sul - partly by European 
immigrants, pardy by Brazilians - began in the late nineteenth century, 
but the rapid growth of the arable area, including the cultivation of rice, 
wheat and soybeans, has been mainly since the 1950s. Nor has the 
expansion of the cultivated area been confined to the progressive south. 
The area of food crops in the north east, poverty stricken, drought 
ridden and apparently undynamic, doubled between 1950 and 1968. 
More dramatically the movement of the capital to Brasilia in the cerrado 
has prompted the movement of crop cultivation into the once exclu¬ 
sively livestock region of Goias, southern Mato Grosso and Minas Gerais. 
Lasdy has come the much heralded frontier in the Amazon rain forest, 
as yet not very productive of crops. The addition to the Brazilian cropland 
has been formidable. In 1920 6.6 million hectares were cultivated, but 
in the 1970s this had risen to 30 million, and expansion has continued 
up to the present. However, it is perhaps easy to exaggerate the signi¬ 
ficance of this. In fact it is only in parts of the south that more than 
40 per cent of the land is in crops; most of the country remains 
unexploited (figure 9.1).^^ 


TECHNOLOGICAL CHANGE 

In 1950 the technological level of farming in much of Latin America 
was low. Rotations were rare - although on peasant farms inter¬ 
cropping was practised (see p. 103) - and monoculture characterized 
many areas of export crops, the land being cultivated until exhausted 
and then the farmers moving on to new areas. Although the continent 
had a large population of catde and sheep, livestock and crop produc¬ 
tion were rarely combined on the same farm, livestock manure was not 
an important source of plant nutrients and few chemical fertilizers were 
in use. Farm implements were for the most part simple. Only 15 per 
cent of Latin America’s cropland was then worked with tractors; and 
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> 40 


Figure 9.1 Percentage of total agricultural area cultivated, Brazil, 1970 
Source: B. Bret, ‘Donnes et reflexions sur Tagriculture Bresilienne', Annales de 
Gdographie, 84, 1975, pp. 557-88 


more than half of all the tractors were in Argentinaj Uruguay and 
southern Brazil. In some regions simple wood ploughs drawn by oxen 
were in use, but most of Latin America’s land was worked only with 
a hoe, machete, digging stock or foot plough. In 1950 only one-quarter 
of Brazil’s farms had ploughs and human labour was still the major 
source of power. 

There seemed to be straightforward explanations for this low 
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Table 9.7 Yields of food crops, 1948-50 (100 kilograms per hectare) 



Latin America 

Asia 

Africa 

Europe 

Maize 

10.7 

10.2 

7.4 

15.5 

Wheat 

10.6 

7.6 

6.0 

15.8 

Rice 

16.9 

15.8 

9.6 

42.3 

Barley 

10.6 

10.2 

6.7 

21.5 

Potatoes 

52.4 

68.9 

54.4 

163.0 


Source: FAO, Production Yearbook 1957, vol. 11, Rome, 1958, pp. 31-2 


productivity. On the hacienda only very small proportions of the land 
were actually used for crops, most being idle, and large amounts were 
fallow. The landowner could derive from this a more than adequate 
income, for the labour force was captive, tied to the land by servile 
tenancies. Labour costs were low, and land untaxed or grossly 
undertaxed. Many landlords were absentee, and profits either went in 
conspicuous consumption or were invested elsewhere than in agricul¬ 
ture. On the other hand the bulk of the population was on small farms, 
frequently fragmented, often on steep slopes, with no access to capital 
and few resources other than their labour. Although their crop yields 
were higher than those on the larger farms, there was little prospect of 
increasing them. For all this, although in 1950 the yield of food crops 
in Latin America was well below those in Europe, they were very simi¬ 
lar to those in Asia and significantly above those of Africa (table 9.7). 

THE ADOPTION OF NEW CROP VARIETIES 

Although the expansion of area in crops has been the major cause of 
increased food output in Latin America since 1950, yields have in¬ 
creased; one authority claims that the general level of yields rose 40 per 
cent between 1950 and 1976. This seems a little high, but there has 
certainly been a significant increase in the use of modem inputs. The 
breeding and diffusion of high yield varieties is normally associated with 
Asia, but the earliest advances were made in the Americas. Before the 
Second World War hybrid maize was bred in the United States. Com¬ 
bined with the liberal use of fertilizer, but not irrigation water, hybrids 
had largely replaced open-pollinated varieties in the United States by 
the 1950s, giving good increases in yields. Hybrids adapted to the 
climatic conditions of parts of Latin America were bred after the Second 
World War; but their adoption was slow. In Mexico only one-quarter 
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Table 9.8 Percentage of sown area in modern varieties, 1982--3 



Wheat 

Rice 

Maize^ 

Asia (Communist) 

31 

81 

71 

Asia (non-Communist) 

79 

45 

36 

Near East 

31 

8 

46 

Sub-Saharan Africa 

51 

5 

51 

Latin America 

78 

33 

54 


“ 1983-6. 

Source: M. Upton and R. Longhurst, New Seeds and Poor People, London, 1989, 

p. 2 


of the area in maize was planted with hybrids by 1970. In Mexico, as 
in most of Latin America, maize is grown mainly in the traditional, 
peasant sector and here there was resistance to the adoption of new 
varieties. Many preferred the taste of the traditional strains, whilst hybrid 
seed had to be bought each year from a merchant; in contrast the 
farmer using open-pollinated seed could use part of his harvest to sow 
next year’s crop. However, by the early 1980s about half the maize area 
of Latin America was sown with hybrids (table 9.8) and yields were 
estimated to have risen by one-third between 1960 and 1980.^^ 

Better known are the semi-dwarf wheat varieties developed by the 
Ford Foundation in Mexico and released to farmers there in 1961. 
These varieties (table 9.8) need irrigation and fertilizer for optimum 
yield, and have been very widely adopted in Asia. But wheat is not 
grown by irrigation in most of Latin America - north-west Mexico 
being a notable exception - and is not suited to the climate of most 
of the continent. Much of the area sown with high 3 delding varieties 
is found in Argentina, where it neither is irrigated nor receives much 
fertilizer. Its virtue there is its short growing season, which allows a 
soybean crop to follow. Although a high proportion of Latin America’s 
wheat is in new high yield varieties (table 9.8), wheat occupies only a 
small proportion of the area in food crops. In Mexico, however, new 
varieties did have a spectacular success. Virtually all wheat was semi¬ 
dwarf by 1970, and yield quadrupled between 1950 and 1975. Rice is 
not a traditional crop in Latin America, and two-thirds is not paddy 
but upland rice. The area under rice has, however, increased consider¬ 
ably in the last forty years, from about 3 million hectares in 1950 to 8 
million in 1987. The introduction of the Philippine varieties into 
Colombia in the mid 1960s was a spectacular success; local modifica¬ 
tions of IR-8 have replaced the indigenous varieties, and irrigated rice 


Latin America 191 


the once dominant upland varieties. Rice has become the country’s 
leading food crop. Even so traditional upland varieties remain the main 
source of rice in most of Latin America (table 9.8), particularly in 
Brazil, the major producer, where it is mainly grown as a mechanized 
dry crop. Sorghum is not a major crop in Latin America but improved 
varieties were introduced to Mexico from Texas after 1955 and form 
the basis of the country’s livestock feed.^^ 

Although in places the adoption of new varieties has led to prodi¬ 
gious increases in crop yields, the adoption rate has been very variable. 
Only one-third of the rice, half of the maize, but four-fifths of the wheat 
is sown with the new varieties, not always with the benefit of irrigation 
or fertilizer. This substantial innovation, although more important in 
Latin America than in Africa or the Near East, has bypassed the ma¬ 
jority of Latin America’s farmers, a theme which will be discussed later. 
It must also be recalled that although the adoption of new inputs has 
occurred in some areas, giving increased yields, in others the reduction 
of fallowing or overcropping has led to a decline in yields. 


FERTILIZERS 

In 1950 little chemical fertilizer was used in crop production in Latin 
America; but nor was it much in use in Africa or Asia at that time. The 
most liberal usage was on the sugar plantations of Cuba and the Peru¬ 
vian oases; it was rarely used in Argentina, then technically the most 
advanced country, and in Brazil 75 per cent of all the small quantity of 
fertilizer was used in the southern states of Sao Paulo and Rio Grande 
do Sul. Since 1950 the consumption of fertilizer per hectare has increased 
at a considerable rate as it has in all the developing regions (table 8.1); 
Latin American consumption levels are well above AMca, less than in 
the Near East and Far East and well below Europe, China and Nortli 
America. However, the progress of fertilizer consumption per hectare 
may be gauged by the fact that Latin American levels are now compar¬ 
able with those of North America in 1960. Although Latin America has 
to import fertilizer, unlike Africa it has a substantial home industry, 
producing 64 per cent of its nitrogen fertilizer, two-thirds of its phos¬ 
phates but less than one-fifth of its potash. But the home production is 
for the most part at high cost, so that fertilizers are much mpre expensive 
per unit of output than in the United States or Western Europe. To 
buy 1 kilogram of nitrogen fertilizer the United States farmer has to 
sell 2,4 kilograms of com, the Chilean farmer 5, the Brazilian 8 and the 
Umguayan 10.^^ 
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Table 9.9 Tractors per 1000 hectares of arable land, 1950 and 1988 



1950 

1988 

Increase fold 

North America 

18 

22 

1.22 

Oceania 

7 

8 

1.14 

Europe 

6 

13 

12.10 

USSR 

4 

11 

2.75 

Latin America 

1 

8 

8.00 

Far East 

0.6 

4 

6.60 

Sub-Sahara Africa 

0.5 

1 

2.00 

Near East 

0.3 

12 

40.00 

Asian centrally planned 

0.01 

9 

900.00 


Sources: FAO, Production Yearbook 1957, vol. 11, Rome, 1958; Production 
Yearbook 1988, vol. 42, Rome, 1989 


MECHANIZATION 

There is no doubt that there has been a substantial adoption of new 
inputs that raise crop yields in Latin America since 1950j in contrast 
to much of Africa. There has also been a notable adoption of machin- 
ery^ whose consequences have not always been happy. 

In 1950 most of Latin America’s arable land was worked with the 
hoe. Oxen and the plough - in Mexico the horse and the plough - 
cultivated an unknown but comparatively small area, and tractors were 
rare, working perhaps 15 per cent of the continent’s cultivated area. 
Most of the tractors in use were to be found in Argentina, Uruguay, 
southern Brazil and Mexico, but the number of hectares of arable 
worked with the tractor was low compared with the developed coun¬ 
tries (table 9.9), although substantially above Africa or Asia. Since 
1950 there has been a remarkable increase in the number of tractors in 
use in Latin America, from about 128,000 in 1950 to nearly 1.5 million 
in 1987. In the same period the arable area has doubled, so the number 
of tractors per hectare of arable has risen considerably, although at no 
greater rate in Latin America than in the Near East or China. None the 
less the area worked by tractor increased to approximately one-third of 
the cultivated area in 1980. This means, of course, that two-thirds was 
still worked by hand or by oxen. One recent and problematic estimate 
suggests that approximately one-fifth of the work done on Latin Amer¬ 
ican farms was undertaken by machinery, one-fifth by draught animals, 
but over one-half by hand; this indicates a greater degree of mechan¬ 
ization than in Asia or Africa (table 8.2). However, this must be kept 
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in perspective. As late as 1980 72 per cent of all farms in Brazil had 
neither ploughs nor draught animals^ and only 7 per cent had tractors. 
Mechanization like the use of other new inputs has made little progress 
on most of the farms. 

Although the level of mechanization - as measured by the use of 
tractors - in Latin America is above that in the Far East or Africa, but 
not the Near East or China, it is still well below that of the developed 
coxmtries, or indeed Europe or North America in the 1950s (table 9.9). 
There are several reasons for this. Although a number of Latin Amer- 
ican countries produce tractors and other implements, they are for the 
most part expensive, whether imported or made at home. In about 
1970 a tractor cost the Brazilian farmer - in real purchasing power - 
about ten times what it cost the United States farmer. Nor is the tractor 
economic or appropriate in much of Latin America; on the small farms 
of much of the uplands of Central America or the Andes, not only has 
population pressure led to the acute subdivision of farms, hardly justi¬ 
fying the use of machinery, but many slopes are too steep for the use 
of machinery without the risk of soil erosion. Indeed it was said that the 
highly eroded nature of much of Mexico’s farmland forty years ago was 
due to the replacement of the hoe by the ox and plough. Elsewhere 
it has been argued that there are too many machines in use. In much 
of Brazil there is still a rural labour surplus; in the 1960s and 1970s 
subsidized credit for the purchase of agricultural machinery and rapid 
inflation made it cheap to acquire machinery, and the labour force was 
much reduced at a considerable social cost.^^ 


PEASANT AND CAPITALIST 

It has been argued that Latin American agriculture has split into two 
distinct sectors in the last thirty years. Whereas in 1950 most of the 
hacienda were backward, many of these have, particularly since the 
1960s, been converted into capitalist enterprises which have aimed at 
maximizing profits. They have adopted new inputs, greatly increased 
their output, adopted labour saving machinery, ended the servile ten¬ 
ancy and the allocation of land in return for labour, replaced the tenant 
with wage labour and made every effort to reduce the labour force. 
Further, these farms have concentrated upon export crops. 

In contrast is the somewhat loosely defined peasant sector. Accord¬ 
ing to E. Ortega this sector employs half the rural population of Latin 
America, over two-thirds in the Andean republics; they farmed 45 million 
of the 105 million hectares sown to crops in 1979, although they had 
only one-third of the total agricultural area. Their farms are small. 
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averaging 11 hectares of which only 3.3 hectares are in crops; the bulk 
of these holdings are very small, 39 per cent being less than 2 hectares. 
Most of these peasants still try to produce their own food. But they are 
not subsistence farmers, for not only do they sell much of their output, 
but they provide a substantial part of total agricultural output, and 
particularly food crops for the domestic market. They are not, however, 
exclusively food producers. Thus it has been estimated that in Central 
America the output of the small-scale intensive sector is 80 per cent 
food for the home market and 20 per cent crops for export; in contrast 
the large-scale producers export 75 per cent of their output. In Ecuador 
small farms produce much of the banana output and 60 per cent of 
the cocoa, and in Mexico, where the large private holdings have come 
to dominate the market, nearly half the cotton output is produced by 
peasants. 

The transformation of the former hacienda sector - or part of it - 
into modem capitalist agriculture is by no means easy to trace, much 
of its history being buried in polemics. The sources of the new entrepre¬ 
neurial class are various. In countries where substantial parts of large 
haciendas were expropriated, those remaining have been converted into 
efficient estates. This class has been particularly important in Mexico. 
In some of the Andean republics land reform proposals promised to 
preserve haciendas that were efficiently organized, and this encouraged 
improvement. Foreign-owned plantations, such as the banana com¬ 
panies of Central America and the sugar plantations of the Peruvian 
coast, have been in the vanguard of technical change. In some Latin 
American countries rapid growth of incomes in the towns has provided 
good markets. In the environs of cities in southern Brazil small farmers 
have become small capitalist producers of vegetables, milk and fruit, 
and urban capital has flowed into many farms. The rise of food 
processing industries, both home and foreign owned, increased the 
efficiency of farming in certain commodities - barley for breweries and 
tobacco, for example, in southern Brazil.^^ 

The attitude of the state to agriculture in Latin America has been 
ambivalent. In the post-war period most Latin American governments 
believed prosperity would only come through industrialization and 
therefore erected tariff walls to protect the infant consumer goods 
industries. However, foreign earnings were needed to purchase capital 
goods for these industries, and the only source of earnings was agricul¬ 
tural exports. The fall in demand for these in the 1930s and 1940s had 
encouraged many economists to believe that they had little future. In 
the event they have remained buoyant in the long run, particularly 
where some countries - such as Brazil - have been able to switch to 
new products, notably soybeans. Home production also presented a 
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dilemma, for rapid population growth needed rapid food output; if this 
was not forthcoming, rising food prices would have led to rapid wage 
inflation and halted industrial expansion. 

Government policies have varied considerably. In Mexico before 1942 
the state land reform encouraged the growth of the ejido and was op- 
posed to large-scale farming. However when after 1942 attention was 
directed to industrialization, it was thought that the ejidos would be unable 
to provide a sufficient growth of food or exports for industrialization so 
the government encouraged the growth of private farming, investing 
heavily in irrigation in the north west, where land was sold to private 
owners. In most countries provision of credit, new seeds and extension 
work are all oriented to the large-scale farmer rather than the peasant. 
In Brazil agriculture was largely neglected until 1964, since when there 
has been credit for the purchase of machinery and an attempt to stabilize 
producer prices and encourage export crops. 

Whatever the vagaries of government policies, the adoption of new 
inputs has tended to be concentrated on particular crops, on larger 
farms and in specific areas, and the peasant areas, it is claimed, have 
largely been bypassed. Thus in Brazil the first tractors were used by 
European immigrants in Rio Grando do Sul; they spread slowly into 
Sao Paulo and Minas Gerais. The total number of tractors in Brazil has 
risen phenomenally from less than 2000 in 1920 to 8327 in 1950 and 
156,000 in 1970, and doubled between 1970 and 1980; yet 86 per cent 
of all were to be found in the south. Although Mexico has had chemical 
plants producing insecticides since the 1940s, their use in Latin America 
is confined largely to cotton, a major export crop in several countries. 
In Mexico the use of high yielding seeds has been limited to the larger 
farms, and in particular the irrigated farms. Although seeds and fertil¬ 
izers can be bought in small amounts by peasants, irrigation in Mexico 
is largely foimd in the large farm areas of the north west. According to 
Cynthia Hewitt de Alcantara, because the new high yielding varieties 
only flourish with irrigation, 80 per cent of Mexico’s farmers have been 
bypassed by Mexico’s green revolution. Certainly agricultural output in 
Mexico is remarkably concentrated, particularly in the irrigated areas. 
In the early 1970s, 7 per cent of Mexico’s farmers produced 45 per 
cent of the value of output on only 2 per cent of the cropland; in the 
1950s 80 per cent of all the increase in output came in the irrigated 
north w’est. In Bolivia, where smallholders are still a dominant part of 
the rural population, new inputs have been largely confined to sugar¬ 
cane and cotton, in Brazil two-thirds of the fertilizers are used on cot¬ 
ton, sugar-cane and soybeans, and in Ecuador the same proportion goes 
on sugar-cane, coffee and bananas.^^ 

The size of the peasant sector is a matter of debate, depending on 



196 Latin America 


what size of farm is defined as peasant or small scale. Undoubtedly it 
constitutes a substantial proportion of the population of the cultivated 
area, although not of total agricultural area for much of the land of the 
larger estates are either idle, in fallow or in grass (table 9.10). Thus in 
Colombia, Argentina and Ecuador the smallholders produced over half 
the value of agricultural output in the 1960s, although with less than 
half the agricultural area. This was because small farmers cultivated a 
high proportion of their land and farmed it more intensively.^® But the 
significance of the smallholders is that they produce a high proportion 
of domestic food consumption. Thus in Brazil family farms - those 
without hired labour - produce 80 per cent of the staple foods; half the 
manioc and beans, the diet of the poor, comes from holdings with less 
than 20 hectares. In Mexico small farms produce two-thirds of the 
maize and beans. In Peru small farms, with only 15 per cent of the total 
agricultural area, produce half the cereals and three-quarters of the root 
crop. This split is most marked in El Salvador, where the larger farms 
produce coffee and farms of less than 5 hectares grow 60 per cent of 
the maize and beans.^^ 

It has been argued that the peasant sector, unable to purchase the 
new inputs that have increased yields in the capitalist sector, has stag¬ 
nated. This may be true, but it would be wrong to suppose that all 
small-scale farming has been undynamic. In Ecuador the peasant sector 
increased output more rapidly than the agricultural economy as a whole 
between 1965 and 1977, and in Bolivia the peasant sector, which would 
appear to be the most backward on the continent, increased output at 
4.4 per cent per annum between 1950 and 1976. Nor have all small 
farmers been unenterprising; in Brazil 60 per cent of the soybean crop 
is produced on family farms. It is true, however, that the peasant sector 
has made little contribution to livestock output, which in Latin America 
is carried out predominantly on large units. It is also true that labour 
productivity is far greater on the large farms than the small; in Colom¬ 
bia the value of output per hectare is 10 per cent greater on small than 
large holdings, but output per caput on the large farms is ten times 
greater than on small holdings. 


AGRIBUSINESS, EXPORTS AND FOOD SUPPLY 

The remarkable increase in population since 1950 has made it difficult 
for Latin American farmers to maintain the per caput output of food 
crops, particularly as much of the undoubted improvement in farming 
has been confined to the capitalist sector that has emerged in the last 
twenty-five years. Many have argued that this problem has been com- 
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pounded by the fact that many of the larger farms have concentrated 
upon export crops, and that export crops have increased at the expense 
of the food crops. This has been attributed by some not simply to the 
preference for the more profitable nature of export crops, but also to 
the increasing control by foreign companies over Latin American farming. 

The presence of foreign companies in Latin American agriculture is 
far from new. British investment in the Argentine beef industry and 
the Guyanese and other Caribbean sugar plantations has been long 
established. American companies developed the banana plantations of 
Costa Rica, Honduras and Guatemala and the sugar plantations of the 
Peruvian coast. Since the nationalization of sugar plantations in Cuba, 
Guyana and more recently Peru, foreign companies have been loath to 
own land and have concentrated more on the processing of food crops, 
bought from local growers, and the trading of these commodities on the 
international market. In addition American companies have been im¬ 
portant in the establishment of input industries in Mexico and Brazil, 
making fertilizers, machinery and pesticides. American corporations have 
also leased or bought areas in the Amazon basin in the last ten years. 

Whether export crops - controlled by foreign companies or not - 
have grown more rapidly than food crops over the last thirty years is 
difficult to substantiate. Not all apparent export crops are exported^ 
thus one-third of Peru’s sugar output is consumed at home. None the 
less, exports account for a substantial part of Latin American agricul¬ 
tural output, in 1980 17 per cent of the total value. In individual 
countries exports appear to have increased at the expense of food 
production. In El Salvador, for example, food output per caput has 
declined since the 1950s, but agricultural output has kept up with 
population growth. On the good volcanic soils food crops have been 
displaced by coffee, and in the coastal areas new land has been devoted 
not to food crops but to cotton. In Central America as a whole there 
has been increasing polarization between the small-scale sector produc¬ 
ing food crops for home consumption and the larger farms concentrating 
upon export crops^ in some coimtries exports account for over 70 per 
cent of total agricultural output. In the drier lowlands of Central America, 
particularly on the Pacific coastlands, there has been development of 
cattle ranching aimed at exports for the United States, often at the 
expense of food production. Nor is it only in Central America that 
export crops have increased at the expense of food crops. This occurred 
in Brazil in the 1970s, with the great expansion of soybeans - 0.75 
million hectares in 1970 but 8.5 million by 1980 and over 11 million 
in 1990. In Mexico the proportion of the arable area in basic food crops 
fell from three-quarters in 1940 to only half in 1980, due not only to 
the encouragement of export crops but also of feed crops to meet the 
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demand for livestock products from an increasing middle class. In the 
1970s food imports began to increase and by 1980 food imports pro¬ 
vided 12 per cent of Latin America’s food supply.^^ 

CONCLUSIONS 

Latin America differs from Asia in that much of its increase in food 
output: has come from the expansion of the area in crops. Furthermore, 
unlike most of the rest of the developing world it has a large-scale 
capitalist agriculture, utilizing a wide range of manufacturing inputs, 
increasing yields and often shedding labour as a result of the use of 
machinery. This was possible because of the existing distribution of 
land. Large fanps have not had to be built up by amalgamation; they 
already existed. Not all hacienda have of course been transformed in 
this way. Finally, few countries in Latin America, in spite of the growth 
of food imports, have food supplies below national requirements. 

In Latin America the problem of hunger is not that agriculture has 
failed to produce sufficient food, but that large sections of the rural 
population have insufficient income to buy enough food or land to pro¬ 
duce it, and that the extraordinary growth of population in the cities 
has also left many without jobs. In the rural areas the redistribution of 
land may provide some solution to this problem, although it should be 
recalled that in some areas, notably in the altiplano of Peru and Bolivia, 
redistribution has not solved the problem; there was not enough land 
to go round. 
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The area of Asia is smaller than that of Africa and only a quarter larger 
than Latin America, but its population - 3112 million in 1990 - greatly 
exceeds that of the two other continents. Indeed China alone (1139 
million) exceeds the combined population of Latin America (448 mil¬ 
lion) and Africa (642 million), as does South Asia, the former British 
India (1128 million). The land mass and its huge population show a 
remarkable internal diversity. 

Asia, unlike South America and Africa, lies largely north of the equa¬ 
tor. The area with high temperatures, rainfall throughout the year and 
a natural vegetation of rain forest - rapidly being reduced - lies in the 
south in Indonesia and parts of mainland South-east Asia. The bulk of 
South, South-east and East Asia has a climate dominated by the 
monsoon. Indrafts of hot, maritime air bring heavy rainfall to most 
areas for a few months in the summer. During the winter high pressures 
establish themselves over the Eurasian land mass and southward mov¬ 
ing air is cool and dry, although only the north of China, the Tibetan 
plateau and some northern upland areas have winters where low tem¬ 
peratures preclude crop growth. The variability of the summer monsoon, 
both in the amount and the timing of its onset, means that farming in 
much of the continent depends upon irrigation to a much greater extent 
than elsewhere. This is true even of South-west Asia, where the monsoon 
has little influence and rain falls mainly in the winter. 

The topography of Asia is dominated by the mountains that run from 
Turkey through Iran and in northern India become the Himalayas and 
northwards the Tibetan plateau. Much of the interior of mainland South¬ 
east Asia is mountainous, and southern China is an upland region with 
many steep slopes. The major areas of settlement are, in contrast to 
Africa or Latin America, the deltas and alluvial plains of rivers, notably 
the Hwang-Ho in northern China, the Ganges-Brahmaputra in northern 
India, Pakistan and Bangladesh, and the deltas of the Mekong, the Red 
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River, the Chao Phraya and the Irrawady in South-east Asia. In all 
these areas, except north-west India and northern China, rice is the 
major food crop, pardy because in the flooded deltas of Bangladesh, 
lower Burma and Thailand few other crops can be grown, but also 
because the flat land provides an ideal site for the crop, which gives 
comparatively high yields even with traditional methods. Rice provides 
half the total calorific intake of the Asian population. 

Economically and politically Asia shows great contrasts. China, Viet¬ 
nam, North Korea and Mongolia all have centrally planned socialist 
economies, and Burma has a socialist regime although its farming has 
yet to be collectivized. India alone in Asia has established a fprm of 
parliamentary government, and has a mixed economy. Elsewhere mar¬ 
ket economies predominate, although state direction is often strong. 
Over the last forty years most Asian countries have had marked eco¬ 
nomic growth. But in only two areas has this growth lifted net national 
income per caput above the lowest rungs (table 10.1). First, in South¬ 
west Asia petroleum exports have given several countries above average 
national incomes per caput, notably Saudi Arabia. Second, a number 
of countries have had a marked development of manufacturing indus¬ 
try. However, these countries - Taiwan, North and South Korea, Hong 
Kong and Singapore - contain only a small fragment of Asia’s popu¬ 
lation. China, India, Bangladesh and Pakistan all remain very poor, and 
Indonesia owes its recent rise in income per caput to oil exports over 
the last two decades (table 10.1). Although in South-west Asia and in 
limited parts of East Asia the agricultural population has fallen to less 
than half the labour force, and in spite of the rapid urban growth in 
many countries, Asia remains essentially rural and agricultural. Outside 
South-west Asia, only Korea, Malaysia and the Philippines have less 
then 70 per cent of their populations living in rural areas (table 10.1). 
Whereas Latin America and Africa have suffered severely from the debt 
crisis, most Asian countries experienced continued economic growth in 
the 1980s. 


POPULATION GROWTH AND POPULATION 
DENSITY 

Asia, like Latin America and Afiica, has experienced a remarkable growth 
of population since 1950, and rates of increase remain high (table 
10.1). However, in contrast to these continents Asia in 1950 already 
had very high population densities, and its rate of population increase 
since has been somewhat slower. Indeed in some countries there has 
been a marked decline in the rate of increase, notably in China. Because 



Table 10.1 Economic aspects of Asia 



GNP per 
caput 
(US 

dollars), 

1988 

Percentage of 
labour in 
agriculture, 
1988 

Percentage of 
population 
in towns, 
1988 

Agriculture as 
a percentage 
of all exports 

Rate of 
population 
growth, 
1980-9 
(per cent 
per annum) 

Saudi Arabia 

6200 

41 

76 

1.6 

4.2 

Iraq 

n.d. 

22 

73 

0.3 

3.6 

Iran 

n.d. 

29 

54 

3.6 

3.0 

Korea, 

Republic of 

3600 

27 

69 

1.7 

1.2 

Malaysia 

1940 

34 

41 

24.4 

2.6 

Turkey 

1280 

50 

47 

26.1 

2.3 

Jordan 

1500 

6 

67 

9.4 

3.7 

Korea, 

Democratic 

Peoples 

Republic 

n.d. 

35 

n.d. 

6.5 

n.d. 

Syria 

1680 

25 

51 

13.3 

3.6 

Mongolia 

n.d. 

32 

n.d. 

19.9 

n.d. 

Philippines 

630 

48 

41 

17.5 

2.5 

Thailand 

1000 

66 

21 

31.6 

1.9 

Indonesia 

440 

50 

27 

17.2 

2.1 

Pakistan 

350 

51 

31 

27.6 

3.2 

China 

330 

69 

25“ 

8.9 

1.3 

Sri Lanka 

420 

52 

21 

43.0 

1.5 

India 

340 

67 

27 

16.8 

2.2 

Vietnam 

- 

62 

n.d. 

17.9 

2.4 

Afghanistan 

n.d. 

56 

n.d. 

45.3 

n.d. 

Burma 

n.d. 

48 

24 

17.6 

2.1 

Nepal 

180 

92 

9 

36.5 

2.6 

Bangladesh 

170 

70 

13 

12.1 

2.8 

Laos 

180 

72 

18 

3.6 

2.6 

Kampuchea 

n.d. 

71 

n.d. 

83.0 

n.d. 


n.d., no data. 

® The World Bank gives 50 per cent for China. Other authorities have 25 per cent 
which seems more plausible. 

Source: World Bank, World Development Report 1990, Washington D.C., 1990 
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the proportion employed in agriculture remains high, the density of the 
agricultural population to the arable area is much higher in Asia than 
in Latin America or Africa (see figure 8.2). This does not mean of 
course that all parts of Asia have high densities. Much of the arid south 
west is sparsely populated, as is the cold and dry Tibetan plateau 
and north-west China. The interior of mainland South-east Asia is 
sparsely occupied, and densitites are low on some of the islands of the 
South-east Asian archipelago, notably Kalimantan and New Guinea 
(figure 8.3). 

There are also marked regional variations in density between the 
settled areas of Asia. Most notable is the contrast between the agricul¬ 
tural density of East Asia and the rest of the continent. Agricultural 
densities are very high in China, Korea and northern Vietnam and were 
equally high, before the post-war industrialization, in Japan. Densities 
in India and Pakistan are less than half those in China; most of South¬ 
east Asia ” Java is an exception - has densities well below East Asia 
(table 10.2). 


SOME ASPECTS OF ASIAN AGRICULTURE: 

CROPS AND LIVESTOCK 

Asian agriculture has more in common with the traditional agriculture 
of Europe than that of modern Africa or Latin America. The typical 
farm is small, operated by the farmer and his family. Much of the 
produce is consumed on the farms; in the 1970s 80 per cent of Chinese 
food production did not leave the farms, in the 1980s the value was 50 
per cent. In the 1980s only one-third of Indian grain was sold off the 
farm, and even in a traditional exporter such as Thailand, two-thirds of 
all rice output is for consumption on the farms.^ The land is cultivated 
with a plough drawn by oxen or water buffalo, although in very densely 
populated areas only the hoe is used. Most of the seed is broadcast, 
although in some rice areas, particularly in East Asia, rice is trans¬ 
planted from nursery fields to the paddies (see table 10.8 later). The 
sickle is the usual implement for harvesting, although in Java and 
Thailand a hand knife was used until recently. A great variety of food 
crops is grown, but rice is dominant, taking second place to wheat 
only in northern South Asia and northern China. Maize is important in 
China and parts of South-east Asia. Millets and sorghum are grown in 
the drier areas which lack irrigation, in northern China and the interior 
of the Indian subcontinent, but have declined in importance in the last 
twenty years. Minor food crops such as cassava, peanuts and sweet 
potatoes are locally important (table 10.3). 
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Table 10.3 Land use in Asia, 1961-5 and 1990 (million hectares) 



1961-5 

1990 

Cereals 

294.0 

310.3 

Rice 

114.1 

131.4 

Wheat 

61.9 

84.4 

Maize 

22.4 

39.9 

Millet and sorghum 

68.5 

39.3 

Roots and tubers 

18.4 

19.3 

Pulses 

37.8 

35.9 

Oilseeds 

31.1 

48.8 

Sugar-cane and sugar-beet 

4.5 

8.4 

Coffee 

0.48 

1.3 

Tea 

1.1 

2.3 

Jute 

2.5 

2.3 

Rubber 

4.25 


Cotton 

11.7 

— 

Tobacco 

1.9 

3.2 


Sources: FAO, Production Yearbook 1989, voi. 43, Rome, 1990; Production 
Yearbook 1976, vol. 30, Rome, 1977; Production Yearbook 1965, vol. 19, Rome, 
1966 


Oilseeds and pulses make up the bulk of the remaining cropland. 
Non-food crops constitute a small proportion of the total arable, which 
is surprising considering the importance of plantation crops in the 
economies of some countries. Agricultural products account for one- 
quarter or more of the exports of Malaysia, Pakistan, Kampuchea, 
Thailand, Sri Lanka and Nepal (table 10.1). In the nineteenth century 
the development of jute, coffee, tea and rubber in Bangladesh, India, 
Ceylon and Malaya was almost entirely for export to Europe^ in Indo¬ 
nesia sugar-cane, rubber and coffee were grown for the same market, 
and from the deltas of Burma, Thailand and southern Vietnam rice 
was exported to other Asian cotmtries as well as to Europe. Agricultural 
exports remain an important part of the exports of many Asian countries 
(table 10.1), but a dual system of a peasant sector and a commercial 
exporting sector occurs only in Sri Lanka and Malaya, perhaps in 
Sumatra. Elsewhere food crops dominate. Thus even in Bangladesh, 
where jute provided nine-tenths of all agricultural exports by value, the 
crop occupies only 7 per cent of the arable area, and in Java the estates 
occupy much the same proportion. 

Livestock are found throughout Asia and their densities are often 
surprisingly high, considering the competition for land between man 
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and animal. Two livestock enterprises are xmimportant in Asia. The 
extensive rearing of cattle and sheep, which is widespread in Latin 
America and Africa, is confined in Asia to northern China and Mon¬ 
golia. Nor is dairying, a major part of the livestock output of developed 
coxmtries, of much significance. Dairy products are not consumed by 
the Chinese and certain other peoples, such as the Thai, possibly because 
of their difficulties in absorbing lactose in the intestine. In India and the 
Indian influenced areas of South East Asia milking is practised, but the 
poor quality of both the cows and the fodder, together with the low 
incomes of the population, make it a minor part of livestock production, 
although the Indian government has, since the 1960s, encouraged the 
improvement of breeds and methods. India has 15 per cent of the 
world’s cattle, yet it produces only 0.5 per cent of the annual beef 
output. Little land is available for feeding livestock in India, which live 
largely from the straw of food grains and waste land. Cattle thus use 
most of their feed to fuel their exertions pulling ploughs and wagons, 
and put on weight very slowly. The Hindu reluctance to slaughter 
cattle inhibits the development of a livestock industry, and cattle are 
valued for their draught power and as a source of manure both for the 
fields and for fiiel; this reluctance to slaughter livestock is also foxmd 
among the Buddhist populations of South-east Asia. The poverty of 
tropical grasses also hampers development. In much of East Asia and 
Java the very high density of population excludes the keeping of cattle 
except - along with water buffaloes - as draught animals, and in China 
poultry and particularly pigs provide nearly all of the little meat that is 
eaten; both poultry and pigs are non-ruminants and compete with man 
for grain and roots, but can utilize food wastes. Over much of Asia - 
the South-west, Pakistan, Bangladesh, Malaya and Indonesia - few pigs 
are kept because the populations are predominantly Muslim.^ 


FARM SIZE AND LAND OWNERSHIP 

In Africa the dominant production unit is small, and large farms oc¬ 
cupy little of the farmland; in Latin America, although the occupiers of 
very small holdings dominate farm structure, large and very large farms 
make up most of the farmland. But in Asia farms are very small, and 
they occupy most of the cropland. Nor has there been any tradition of 
large farms. There has been no significant European settlement and 
little land appropriation, even though much of the continent was part 
of European empires until 1948. Plantations were established by the 
British, Dutch and French, but most of these have been nationalized 
since independence, and in some cases subdivided; however, even when 
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not subdivided they occupied ~ and occupy - a small fraction of the 
agricultural land (table 10.4). 

Most farms in Asia are very small. Between one-half and nine-tenths 
are less than 2 hectares. In Indonesia 70 per cent are less than 1 hectare 
(table 10.5). Indeed it is debatable where the line is to be drawn be¬ 
tween the rural household which is landless and that which has some 
land and is recorded as a farm^ certainly in Java and many other parts 
of Asia farm families gain a significant part of their income from activities 
off the farm. The large farm in Asia is normally defined as over 10 
hectares; they are a small proportion of all farms, but in some coun¬ 
tries, notably in India, Pakistan and the Phillippines, they occupy one- 
third or more of the farmland (table 10.4). Elsewhere - particu^rly in 
Korea, Taiwan, Thailand, Bangladesh and Indonesia — the small farms 
occupy most of the farmland. In contrast to Latin America, where the 
most rapid agricultural growth has occurred on large farms, some of the 
most rapid growth rates in Asia have occurred in countries - Taiwan, 
Malaya and Korea - where the average size of the farm is below 2 
hectares and there are few large farms. 

Until 1948 China was a country of small farms, many of them rented 
to tenants. Between 1948 and 1952 the land of landlords and some of 
the richer peasants was seized and distributed to the landless and those 
with smaller holdings. China thus became a country of small owner- 
occupied farms, similar to much of the rest of Asia, although with less 
tenancy (table 10.6). However, in the period 1952-8 the small family 
holdings of the Chinese peasant were grouped into successively larger 
units; first were the mutual aid teams, then the agricultural production 
co-operatives, the advanced agricultural co-operatives and in 1958 the 
communes. Private ownership of land was abolished in 1956-7. Ttie level 
of decision making and accounting varied; at times decisions were made 
at commune level, which may have consisted of 5000 households, at 
other times decisions were made at village level. After 1977 and the 
introduction of the production responsibility system, the accounting 
unit has shifted back towards the village and household level; between 
1979 and 1983 households became the effective farm unit in China 
again, and in 1985 the communes were abolished, leaving 180 million 
farms averaging 0.5 hectares in size.^ 

In the socialist countries of Asia land is not owned by individuals; 
even in China, where most features of a socialist agriculture have been 
dismantled, the State still owns the land. Elsewhere the bulk of the 
agricultural land is farmed by owner occupiers, but tenancy does persist 
and is regarded as a problem. Tenant farmers rarely have the security 
that they possess in most European coxintries, and may be evicted at 
short notice. However, landlords in most parts of Asia are not like those 
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Table 10.6 Farm size in China after the land reforms, 1948-52 


Class 

Percentage of 
families 

Percentage of total 
area 

Average area 
owned (hectares) 

Poor peasant 

57.1 

46.8 

0.8 

Middle peasant 

35.8 

44.8 

1.3 

Rich peasant 

3.6 

6.4 

1.75 

Landlord 

2.6 

2.1 

0.8 


Source: Azizur Rahman Khan, The distribution of income in rurai China’, in 
intemationai Labour Office, Poverty and Landlessness in Rural Asia, Geneva, 1977 


Table 10.7 Tenants and owner occupiers in selected Asian countries 
(percentage of holdings) 



Fully owned 
by operator 

Partly owned 
by operator 

Tenant (cash and 
share crop) 

Sri Lanka (1947) 

67.0 

_ 

33.0 

India (1960) 

60.2 

22.9 

16.9 

Philippines (1960) 

44.7 

14.4 

39.9 

Thailand (1963) 

81.9 

14.0 

4.1 

South Korea (1969) 

73.5 

19.6 

7.0 

Indonesia (1973) 

74.8 

22.0 

3.2 

Pakistan (1960) 

41.0 

17.0 

42.0 


Sources: R. Montgomery and Toto Sugito, ‘Changes in the structure of farms and 
farming in Indonesia between censuses, 1963-1973: the issues of inequality and 
near iandlessness’. Journal of South East Asian Studies, 11, 1980, pp. 348-65; 
Azizur Rahman Khan, ‘Poverty and inequaiity in rural Bangladesh’, in International 
Labour Office, Poverty and iandlessness in Rural Asia, Geneva, 1977, pp. 137-60 


of Latin America, owning vast estates^ more commonly landlords have 
comparatively small amounts of land divided among tenants - often 
share croppers - in one or a few adjacent villages. Information on the 
extent of tenancy is often out of date and difficult to interpret. For 
those countries for which data exist, however, owner occupiers are a 
majority everywhere except in the Philippines and Pakistan (table 10.7). 
About 43 per cent of the farmland in Pakistan is farmed by tenants, 20 
per cent in India and 23 per cent in Bangladesh.^ 

Land reform has been urged in Asia on grounds of both equity and 
efficiency, but outside East Asia much has been proposed but little 
done. In Taiwan and South Korea reforms first controlled rents, then 








Asia 211 

transferred ownership to the occupier and placed ceilings upon the 
amount that could be owned or farmed. There is thus a remarkable 
equality in farm size and little tenancy.^ The transfer of land in China 
to the poorer peasants involved 46 per cent of the arable, and was thus 
the most comprehensive reform in Asia, although all peasants subse¬ 
quently lost ownership in the collectivization of 1956-8. Several states 
have attempted to redistribute land by putting a ceiling upon the amount 
an individual could own, and some land has been expropriated and 
redistributed. The amounts, however, have generally been small, for 
the laws on redistribution have proved all too easy to evade.^ However, 
in some countries land redistribution, even if fully accomplished, could 
do little to solve the problems of landlessness and near landlessness. In 
Java in 1960, in an attempt to redistribute land declared surplus, 350,000 
hectares were put above the ceiling of permissible ownership. However, 
there were at the time 3 million families seeking land.”^ 

Although it has been claimed that in many parts of Asia tenants are 
being evicted and larger holdings are formed under the spur of com¬ 
mercialization and mechanization, reliable figures on farm size are few 
and far between, and suggest that it is the increase in the number of 
small farms that is most noticeable. This is not surprising, given the 
formidable increase in the farm populations over the last forty years, 
and the custom of dividing land among all the sons - and often daughters 
as well - at inheritance. 


ASIAN AGRICULTURE IN 1950 


Long before the post-war decline in mortality and the subsequent rapid 
growth of population, much of Asia had very high population densities; 
there was a notable difference in densities between East Asia and the 
rest of Asia. Agricultural technologies were largely traditional and farm 
work depended almost exclusively upon human and animal labour; few 
if any inputs were bought. East Asia and the Indian subcontinent had 
possessed high agricultural densities for centuries, and had adapted to 
the slow growth of population by increasing labour inputs. This intensity 
was greatest in south China, Japan, Korea and north Viemam, and was 
markedly lower in South-east Asia, where the rice exports of the deltas 
of Burma, Thailand and south Viemam were a comparatively recent 
development. Thus over long periods, and because of the lack of easily 
cultivable land, the populations of East Asia had increased rice yields 
by using more and more intensive practices. Wet rice needs very large 
inputs of labour. The crop is grown with the stalk partially submerged 
for much of the growing season, and thus has to be grown in small, flat 
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fields surrounded by bunds, together with some means of withdrawing 
water before the crop ripens and is harvested. Most rice is not irrigated; 
two-thirds of the rice grown in South and South-east Asia relies upon 
the monsoon rainfall, either directly or by flooding from rivers.® If the 
land is irrigated, further water control measures are needed, requiring 
a considerable expenditure of labour and capital. Rice can be broadcast 
in the paddy fields, or the seed can be sown in nursery plots and trans¬ 
planted into the main fields after several weeks growth. As in the pro¬ 
vision of irrigation, this increases yields. The frequency of weeding can 
also be increased to raise yields. Rice benefits from the blue-green algae 
that live in the flooded paddy fields and add nitrogen to the soil. 
Livestock manure is scarce in much of Asia because of the shortage of 
fodder, but in China and certain other East Asian countries night soil 
was applied to the rice crop. If the land was irrigated - or if the monsoon 
was particularly heavy - the rice harvest could be followed by another 
cereal crop, exceptionally by a second crop of rice (table 10.8). Thus 
by 1950 - indeed by a much earlier date - there was a marked difference 
in rice yields between East Asia and the rest of the continent, reflecting 
greater labour intensity which in turn roughly reflected differences in 
agricultural population density. 

In 1950 Japan had the highest rice yields in Asia, a result of half 
a century of technical change that foreshadowed the Green Revolu¬ 
tion that began elsewhere in Asia in the 1960s. In the 1890s most of 
Japan’s rice was already irrigated. Careful selection of indigenous 
varieties of rice produced one - the ponlai - that responded well to 
chemical fertilizers, and the combination of an improved variety, irri¬ 
gation and increased fertilizer application increased yields between 1890 
and 1910. Japan acquired Korea and Taiwan as colonies in 1900, and 
used these countries as a source of rice. In both countries the Japanese 
increased the area under irrigation, began extension schemes, aranged 
credit schemes for farmers and provided chemical fertilizers. Rice output 
increased markedly between 1920 and 1940, partly due to higher yields 
but also due to an increase in the area double cropped, which the 
extension of irrigation made possible. Thus by 1950 there was a pro¬ 
nounced difference in rice yields between Japan, Taiwan and Korea, 
and the rest of Asia; in south China comparable yields were due to the 
great amounts of pig, draught animal and human excreta used as organic 
manure, a practice uncommon elsewhere in Asia.^ 

THE GROWTH OF FOOD OUTPUT, 1950-80 

Little is known of the rate at which agricultural production increased 
in Asia before 1950. It has been suggested, however, that in China food 
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Table 10.9 Food grain output, India and China (million tonnes) 



India 

China 

C.1950 

60 

163 

1964-9 

90 

194 

1969-71 

118 

243 

1981-2 

134 

318 

1983-4 

152 

407 


Sources: B. H. Farmer, An Introduction to South Asia, London, 1984, pp. 174-5; A. 
Doak Barnett, China and the World Food System, London, 1979, p. 37; S. Ishikawa, 
‘China’s economic growth since 1949: an assessment’, China Quarterly, 94, 1983, 
pp. 217-18; G. Etienne, Food and Poverty: India’s Half Won Battle, London, 1988, 
p. 195; Yeh Chi, ‘Mainiand China’s grain crisis’, Issues and Studies, 25, 1989, pp. 
68-82 

output just about kept pace with population growth from the 1880s to 
the 1930s; in India it did not, and food production per caput fell from 
1900 to 1947. In contrast many countries in South-east Asia had rapid 
rates of increase in agricultural output from the late nineteenth century 
until the 1930s, but much of this was not of food for home consumption 
but crops grown for export - rubber, rice and sugar-cane. 

Since 1950 the rate of increase in food production has risen well 
above the level achieved before the Second World War, and in most 
cotmtries has been sustained over four decades. Some rates of increase, 
even before the introduction of new high yield varieties, have been very 
impressive. In the 1950s Punjab output was increasing at 5.5 per cent 
per annum, whilst in Taiwan and the Philippines agricultural output 
rose at 4 per cent per annum. The two most populous coxmtries, India 
and China, could not match these figures, but have substantially in¬ 
creased their grain output since 1950^^ (table 10.9). 

There have obviously been variations between countries and between 
decades, but with the exception of the Near East the rate of increase 
has not slackened, and in contrast to Latin America and Afiica food 
output was still growing rapidly in the 1980s (table 10.10), Indonesia 
and China exhibit among the most spectacular recent increases in out¬ 
put. The Indonesian government utilized part of its oil revenues to 
introduce the new high yielding varieties (HYVs) in the 1970s and 
1980s. In China dramatic increases in food output occurred after 1978. 
Until that time Chinese agriculture had a socialist or command agri¬ 
cultural economy. Large units of production, the communes, were 
required to deliver quotas of grain and other products to the state, and 
commune members had little incentive to work hard or take risks. 
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Table 10.10 FAO indices of food production and food production per 
caput in the 1960s, 1970s and 1980s 



1961-5 to 
1969-70^ 

1969-71 to 
1979-80'’ 

1979-81 to 
1988-9^ 

The growth of food output 



Near East 

121 

136 

122 

Far East 

121 

131 

184 

India 

118 

124 

141 

Pakistan 

128 

136 

1^2 

Indonesia 

118 

139 

145 

Aslan CPEs 

n.d. 

136 

142 

The growth of food output per capita 



Near East 

102 

105 

94 

Far East 

103 

107 

111 

India 

100 

100 

1^7 

Pakistan 

106 

104 

104 

Indonesia 

101 

115 

124 

Aslan CPEs 

n.d. 

109 

126 


n.d., no data; CPEs, centrally planned economies. 

® 1961-5 = 100. 

1969-71 = 100. 

" 1979-81 = 100. 

Source: FAO, Production Yearbooks, Rome, various dates 


However, between 1979 and 1985 the system of farm organization was 
radically changed. The household had replaced the commune as the 
production unit, the policy of regional self-sufficiency was ended, allowing 
specialization according to comparative advantage, prices were increased 
and local markets encouraged. Once Chinese peasants could see some 
reward for individual effort, output greatly increased. Between 1978 and 
1984 grain output increased by one-third to a record harvest of 407 
million tonnes, cotton output tripled and meat production doubled. 

However, food output has to be related to the increase in population 
and then the performance seems less impressive (table 10.10). In the 
1960s food output just kept pace with population growth, and marked 
increases in output per capita in the 1970s were confined to a few 
countries, but by the 1980s substantial increases were widespread 
except in the Near East where output per capita declined. In India food 
output just kept ahead of population growth from the 1950s to the 
1970s, but in the 1980s has made significant advances. Much the same 
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Table 10.11 Percentage of cereal output increase due to higher yields 



1961-5 to 1970 

1970-9 

South and South-east Asia 

66 

72 

East Asia 

73 

42a 

South-west Asia 

37 

65 

Africa 

31 

18 

Latin America 

37 

54 


® The low figure is probably due to the increase in double cropping. 

Source: FAO, The State of Food and Agriculture, 1979, Rome, 1980, pp. 6-16 


is true of China, where there was little change in output per capita 
between the 1950s and the 1970s, but between 1978 and 1985 there 
was a substantial increase in output per capita and food availability per 
capita. By the mid 1980s, most countries in Asia had a supply of food 
above national requirements (figure 2.4). 


YIELD AND AREA 

The long history of settlement in much of Asia meant that by 1950 
there was little cultivable land left unoccupied, and most of the arable 
land supported dense agricultural populations. Some land colonization 
has taken place in Asia since the war (see pp. 103-5), and in some 
countries extra food output has come primarily from area expansion 
rather than yield increases, notably in Thailand. But, as in Latin America, 
the proportion of increased output attributable to extra area has declined 
since 1950. In India approximately half the increase in grain output in 
1950-60 was due to area expansion, but between 1960 and 1980 80 
per cent of the increase was due to higher yields. In China the arable 
area is less now than in 1950, although the sown area has increased 
substantially because of the spread of double cropping; none the less it 
has been estimated that 90 per cent of the increased food output since 
1950 has been due to higher yields. 

In the 1960s, 1970s and 1980s yield increases were the most impor¬ 
tant source of increased output in all parts of Asia (table 10.11) and 
were far more important than in Latin America or Africa. This is not 
surprising. Most estimates of the potential arable area in Asia suggest 
that the land remaining uncultivated which could be used for crops is 
no more than one-fifth of the present arable area, whereas in Latin 
America and Afnca the potential arable land greatly exceeds that in use 
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(see table 6.4).^^ Area expansion can be achieved by colonizing new 
land, by reducing the fallow or by multiple cropping. The last will be 
dealt with laterj land colonization has already been touched upon (see 
pp. 103-5). Something must be said of fallow reduction. 

In Africa and Latin America large areas of arable land were in fal¬ 
low in the 1960s, and in Africa the reduction of this fallow h^s been 
an important source of increased food output. In Asia virtually all the 
arable is sown each year. However, this figure is a composite; in most 
Asian countries some of the arable is sown more than once each year, 
and a much smaller amount is farmed by shifting cultivation and is 
sown only once in several years. Most of the shifting cultivation remain¬ 
ing in Asia is to be found in the interior of mainland South-east Asia, 
or in Sumatra, Kalimantan or Papua New Guinea. In Indonesia both 
food and cash crops are grown in ladang; rubber is particularly easy to 
integrate into ladang. But shifting cultivation supports a comparatively 
small proportion of Asia’s population, and what reduction of fallow has 
taken place has added little to food output in Asia in the last forty 
years. 

CROP YIELDS IN ASIA SINCE 1950: THE GREEN 
REVOLUTION 

In the mid 1960s HYVs of wheat were introduced into Asia from 
Mexico, and a high yielding rice, lR-8, was developed at the International 
Rice Research Institute (IRRI) in the Philippines and made available in 
the rest of Asia. Together with the use of chemical fertilizers, pesticides 
and irrigation, these crops gave yields well above those of traditional 
varieties. The adoption of these new varieties was rapid; the conse¬ 
quences of these changes (unfortunately dubbed the Green Revolution) 
have given rise to a large and often polemical literature. The yields 
obtained by farmers have been lower than those obtained on experimental 
farms, a fact that would not surprise most agronomists. The use of the 
‘miracle’ seeds has not solved the problem of hunger in Asia, if for no 
other reason than that the population of Asia increased by 1200 million 
between 1965 and 1989; yet the great increases in output which have 
resulted undoubtedly prevented many deaths that would have occurred 
without this increase. The new seeds have been widely adopted by 
those growing wheat and rice (see table 10.16 later); but wheat and 
rice, although the major food grains, are not all the food supplies of 
Asia. Thus in 1980 only about one-quarter of the seed used for all food 
grains in South and South-east Asia consisted of new HYVs,^^ As a 
revolution the changes are clearly less than a total transformation of 
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rural Asia. But the rapid growth of output produced on those farms 
where the new technology has been adopted has helped to maintain 
the rate of increase of food output and has prevented price rises that 
would have occurred in the absence of increased output. Some critics, 
who have reluctantly agreed that there have been improvements in food 
output and crop yields, have argued that the adoption of the new 
technologies has benefited large farmers and not small, increased the 
number of landless and lowered their incomes, caused the eviction of 
tenants and increased the gap in incomes between the landless and the 
small farmers on the one hand and the large farmers on the other. The 
literature on these subjects is confusing and controversial, and varies 
from the broad generalization applied to the whole of Asia, with little 
reference to any substantial facts, to the careful study of two or three 
villages over two or three years. The problems are compounded by the 
difficulty of obtaining reliable information on incomes, farm size and 
landlessness; further, even where it can be shown that farms are getting 
larger, landlessness is increasing or agricultural wages are falling, these 
can often be plausibly explained by causes other than the spread of a 
new technology. The growth of population, for example, can surely be 
a possible cause of both increasing numbers without land and falling 
agricultural wages. These matters have been much discussed.^® The pur¬ 
pose of the following sections is only to assess the impact of the new 
farming methods upon food output. 

There have been great variations in the increase in crop yields in 
Asia. Thus in Pakistan the adoption of semi-dwarf wheats led to a 
doubling of yields between 1965 and 1976. In the Indian Punjab the 
new varieties led to increases in rice yields of 174 per cent between 
1965 and 1981, whilst in Sri Lanka rice yields rose 50 per cent in the 
1970s. On the other hand rice yields have increased very slowly in 
Burma and Thailand over the last thirty years.Furthermore, so much 
attention has been paid to the period after 1965 when the first new 
varieties were introduced that it has been forgotten that yield increases 
were being obtained before 1965 without the use of the high yielding 
varieties. Indeed, in Taiwan, Korean and Japan rapid increases in yield 
were obtained before 1950 by using more fertilizer and improved vari¬ 
eties, by increasing the irrigated area and by more careful cultivation. 

A comparison of the average yields of the major food grains in Asia 
for 1950-9 and 1980-9 allows a more realistic appreciation of crop 
yield increases (table 10.12). The greatest increases came in wheat, 
which is the second ranking grain in Asia, and the least in millets. Data 
for China, which probably exaggerates yields and their increase, suggest 
a similar pattern in that country (table 10.13).^® Rice yields increased 
less than either wheat or maize. 
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Table 10.12 Average crop yields in Asia, excluding China and Japan 
(tonnes per hectare) 



1950-9 

1960-9 1970-9 

1980-9 

Percentage 

increase 

Wheat 

0.83 

0.94 1.28 

1.6 

93 

Rice 

1.39 

1.66 1.99 

2.3 

65 

Maize 

0.92 

1.12 1.28 

1.6 

74 

Millets and sorghum 0.44 

0.48 0.57 

0.7 

59 

Source: FAO, 

The State of Food and Agriculture 1980, Rome, 1981, 

p. 17; 

Production Yearbook 1989, vol. 43, Rome, 1990 



Table 10.13 

Crop yields in China, 1952-89 (tonnes per hectare) 


1952-7 

1988-9 

Percentage change 

Rice 

2.5 

5.4 


116 

Wheat 

0.83 

3.0 


217 

Maize 

1.34 

3.8 


183 

Millet 

1.1 

1.9 


73 

Gaoliang 

1.2 

- 


- 


Source: K. R. Walker, ’China’s grain production 1975-80 and 1952-7: some basic 
statistics’, China Quarterly, 86, 1981, p. 223; FAO, Production Yearbook 19$9, 
vol. 43, Rome, 1990 


NEW CROP VARIETIES 

In India some 40,000 varieties of rice are grown;^^ other food grains 
also have numerous varieties. These have been selected by farmers over 
very long periods to adapt to local microenvironments. Thus in the 
flooded deltas of the Irrawady and Chao Phraya floating rice yarieties 
are used, long-stalked rice that can survive the rapid rise in the water 
level during the monsoon floods. In the more northerly locations, such 
as Japan and Korea, there is a premium on rapid maturity; the indig¬ 
enous varieties of Japan also have short stalks that prevent lodging. 
Varieties also have to be adapted to changes in day length, which varies 
with latitude. Local varieties often have a built-in immunity to local 
disease. There are also varieties suited to rain-fed conditions and others 
to the more regular water supply of irrigated areas. Most traditional 
varieties are adapted to give reasonable yields under poor or uhcertain 
ecological conditions rather than to give high yields under optimum 
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conditions. Up to the post-war period improved varieties were selected 
either by farmers from observation of their better yielding crops or, 
more exceptionally, by agricultural scientists from observation of many 
varieties grown for comparison on experimental farms; this was the case 
with ponlai rice in Japan, later taken to Taiwan and Korea. They gave 
yields 20-30 per cent above the indigenous varieties in the 1930s.^^ 
This type of selection proceeded in many parts of Asia, especially 
in India, after 1950. However, the most notable advances came in the 
1960s in China and the Philippines. Advances in plant breeding had 
allowed the selection of specific qualities in seed. In the early 1960s a 
rice variety IR-8 was bred at the IRRI in the Philippines which had a 
number of characteristics. First, it was not sensitive to changes in day 
length and could be grown at any latitude. Second, it had a short stalk 
and did not lodge with a large grain. Third, it was more responsive to 
chemical fertilizer than any traditional variety then grown. This - and 
later rice varieties developed from IR-8 - gave much higher yields than 
any traditional varieties. However, they needed a controlled water supply, 
which meant irrigation; a far greater dosage of fertilizer than was being 
used anywhere in Asia except Taiwan, Japan and South Korea (table 
10.17); and, because they were thought to lack the immunity to disease 
that the indigenous varieties possessed, the use of pesticides. In 1965 
Mexican semi-dwarf varieties of wheat were introduced into India and 
Pakistan; they also gave much higher yields than traditional varieties if 
provided with an adequate moisture supply, chemical fertilizers and 
pest control. In the 1960s the Chinese produced, independently of the 
research in the Philippines, a dwarf indica rice that required chemical 
fertilizers and a controlled water supply; it gave yield increases com¬ 
parable with IR-8 but matured more rapidly. Mexican wheats were 
imported into China in 1969 and cross bred with local varieties.^^ Since 
the introduction of the first IRRI varieties in 1965-6, the original 
varieties have been improved and, most important, adapted by cross 
breeding to local environments. Indeed most improved varieties - the 
term that has recently replaced HYVs - are now bred in the countries 
where they are used. Not only have further increases in yield between 
obtained, but immunity to diesease has been developed. Modem vari¬ 
eties are no more susceptible to disease than traditional varieties. 
However comparatively little progress has been made in breeding 
varieties suitable for semi-arid or flooded conditions. 

The new varieties were rapidly adopted by farmers. By 1976-7 
nearly half the wheat and rice in Asia was sown with HYVs or the 
improved Chinese varieties (table 10.14). But there was a great difference 
between China and the rest of Asia. Approximately 80 per cent of the 
rice in China was sown with improved varieties, but in the rest of Asia 


Table 10.14 High yielding varieties and improved Chinese varieties: area 
sown to rice and wheat, 1976-7 



Rice 

Wheat 

Area In HYVs 
(million 
hectares) 

HYVs as 
percentage 
of all rice 

Area in HYVs 
(million 
hectares) 

HYVs as 
percentage 
of all wheat 

China 

28.96 

80 

7.03 

25 

Rest of Asia 

24.2 

30.4 

19.67 

72.4 

All Asia 

53.16 

45.7 

26.70 

48.4 


HYV, high yielding variety. 

Sources: D. G. Dalrymple, Development and Spread of High Yielding Varieties of 
Wheat and Rice in the Less Developed Nations, Washington, D.C., 1978; R, C. 

Hsu, Food for One Billion: China’s Agriculture since 1949, Boulder, Colo., 1^82, 
p. 65; R. Barker, D. G. Sisler and B. Rose, ‘Prospects for growth in grain 
production’, in R. Barker and R. Sinha (eds). The Chinese Agricultural Economy, 
London, 1982, pp. 163-81 

only 30 per cent was sown with IRRI rices. Conversely, whereas only 
25 per cent of the wheat was sown with new varieties in China, some 
72 per cent of the wheat area in the rest of Asia was sown with Mexican 
wheats. This is explained by state policies and the existence of irriga¬ 
tion facilities. Prior to the introduction of the IRRI rice varieties in 
India the government was aiming to concentrate improvements in the 
areas with good irrigation by providing improved - but not high yielding 
- varieties, fertilizers and credit. Not surprisingly, when the new wheat 
and rice became available attention was first turned to the inrigated 
areas, for both the wheat and rice HYVs give their best yields under 
irrigated conditions. But only 36 per cent of the wet rice in Asia (ex¬ 
cluding China) is irrigated. Elsewhere the crop relies upon the monsoon 
rains, which can be very variable in both quantity and timing. Further¬ 
more the short stalked IRRI varieties cannot be grown in rice areas that 
are flooded during the monsoon.^^ Thus they could not be easily grown 
in the delta of the Ganges-Brahmaputra (except under irrigation in the 
dry season), the Irrawady or the Chao Phraya. Indeed the wide dif¬ 
ferences in the adoption rate of HYV rice could be directly related to 
the proportion of the area of rice that can be irrigated (figure 10.1 and 
table 10.15). Very little of the rice area of Burma, Thailand or Bangladesh 
was - or is - sown with the new varieties. Most of the wheat sown in 
Asia outside China was grown in northern South Asia in relatively 
dry areas with, however, well-developed irrigation systems. This zone 
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Irrigation rate, % {Irrigated paddy area/total paddy area} 


Figure 10.1 Rice yields and irrigation in Asia in the 1960s and 1970s 
Source: Asian Development Bank, Rural Asia, Challenge and Opportunities, New 
York, 1978, p. 157 

includes the Punjab region in Pakistan and India^ Haryana and western 
Uttar Pradesh, and here there has been a very rapid and successful 
adoption of HYV wheat. 

In China the situation was quite the opposite. In the late 1950s, 
before the introduction of the new Chinese HYVs, most of the irrigated 
land lay in the south. Wheat, although grown as a second crop, was 
primarily grown in the north China plain where only 20 per cent of it 
was irrigated. In the early 1960s, when rapid recovery from the fall in 
food output in 1959-61 was necessary, the Chinese government con¬ 
centrated resources and new inputs in the areas of ‘high and stable 
yields’, which meant the irrigated southern rice areas where by 1977 80 
per cent of the rice was sown with new varieties. In the 1960s and early 
1970s little attention was paid to the north because of the lack of 
irrigation. But in the 1970s the great increase in tube wells led to the 
adoption of Chinese-Mexican wheats; by 1980 80 per cent of the wheat 
grown in the north China plain was irrigated.^^ Even so by the early 
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Table 10.15 High yielding variety rice and irrigation, 1975 



Rice irrigated 


Rice in HYVs 


(%) 


(%) 

Pakistan 

100 


40 

Malaya 

77 


37 

Sri Lanka 

61 


63 

Indonesia 

47 


41 

Philippines 

41 


68 

India 

40 


36 

Burma 

17 


7 

Bangladesh 

16 


14 

Nepal 

16 


18 

Vietnam 

15 


n.d. 

Thailand 

11 


11 

HYV, high yielding variety. 



Source: FAO, The State of Food and Agriculture 1977, Rome, 1978, pp. 2-16 

Table 10.16 Modern varieties in Asia, 1982-3 




Rice 

Wheat 


Area in MVs MVs as 

Area in MVs 

MVs as a 


(million percentage 

(million 

percentage 


hectares) of all rice 

hectares) 

of all wheat 

Communist Asia 

33.4 81.0 

8.9 

30.6 

Non-Communist 




Asia 

36,4 44.9 

25.4 

79.2 

Near East 

0.1 8.4 

7.6 

30.6 

All Asia 

69.9 56.8 

41.9 

48.7 


MV, modern variety. 

Source-. M. Lipton and R. Longhurst, New Seeds and Poor People, London, 1989, 

p. 2 


1980s a relatively small proportion of China’s wheat was sown with 
improved varieties (table 10.16). 

Although the new high yielding wheats and rices have received most 
attention, there have been improvements in the other food crops grown 
in Asia. By the early 1980s one-third of China’s maize was sown with 
hybrid varieties, one-third of the rest of the continent. In India nearly 
half the area in sorghum and pearl millet was in HYVs.^^ 
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Although the distribution of irrigation seems to have been the major 
determinant of the rate of adoption by region, there are certainly other 
factors influencing differences between areas and farmers. The adoption 
of the HYV package of seeds, fertilizers and pesticides costs a great deal 
more per hectare than the use of traditional varieties - in Bangladesh, 
for example, 60 per cent more. It was thought in the early years of the 
introduction of the new varieties that large farmers, with greater access 
to credit and more able to run risks, were adopting the HYVs but not 
small farmers. But as data from the mid 1970s has become available it 
is clear that occupiers of small holdings have adopted the new seeds, 
although often with a time lag. Nor has the HYV rice always been 
confined to the irrigated areas. In the Philippines in 1975 78 per cent 
of irrigated rice was sown with IRRI rice; but so was 50 per cent of the 
rain-fed rice. Of considerable importance in determining the rate of 
adoption has been the rice-fertilizer price ratio. There are considerable 
variations in the price of rice and also the local price of fertilizer, owing 
either to market forces or to state intervention. The more favourable 
the ratio, the more likely it is that the new seeds and fertilizer will be 
adopted. Thus in Burma there was little incentive to increase costs by 
using new seeds and fertilizers, for the price of rice remained fixed by 
the government from 1952 to 1975, and farmers found that even the 
low cost traditional rices made a loss. In contrast in Pakistan fertilizer 
is cheap relative to rice prices.^® 


THE USE OF FERTILIZERS AND MANURE 

In 1950 the supply of plant nutrients to crops was provided in a 
number of ways. Wet rice receives nitrogen from blue-green algae; it is 
estimated that these free living bacteria can fix up to 78 kilograms of 
nitrogen per hectare. In parts of East Asia a green crop was ploughed 
in, and in China soyabeans and elsewhere beans and peas, had bacteria 
associated with nodules on their roots that added nitrogen. In the lower 
rivers and deltas flooding added some nutrients in suspension and 
solution. Chemical fertilizers were not of any importance except in 
Japan, Korea and Taiwan. Elsewhere animal manure was the princi¬ 
pal source of plant nutrients, but the supply was almost certainly low 
except in China. In China pig dung and human excreta were used as 
organic manures in the 1950s, as they had been of course before 1950. 
In 1957 chemical fertilizers were still hardly used in China, providing 
only 4 kilograms per hectare of arable; but organic manures provided 
between 36 and 110 kilograms of plant nutrients, a level far exceeding 
that obtained from this source elsewhere in Asia. Indeed the amount of 
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Table 10.17 Chemical fertilizers in Asia, 1950-88 (kilograms per hectare 
of cropland) 



1950 

1961-5 

1972 

1979 

1988 

Japan 

146.2 

305.2 

389.5 

477.1 

415.1 

South Korea 

52.5 

157.0 

288.9 

383.6 

399.9 

North Korea 

- 

78.3 

176.2 

336.0 

338.1 

Taiwan 

87.8 

201.8 

150.3 

261.1 

n.d. 

China 

4.0 

13.3 

45.5 

109.2 

262.1 

Malaysia 

0.4 

9.4 

35.5 

103.2 

150.8 

Pakistan l 

o 

3.4 

22.8 

51.9 

83.2 

Bangladesh j 

U.2 

4.4 

20.0 

44.6 

86.2 

Indonesia 

1.0 

8.4 

28.9 

44.1 

112.8 

Philippines 

0.5 

13.3 

25.6 

34.6 

63.3 

India 

0.5 

3.7 

16.7 

29.6 

65.2 

Thailand 

0.3 

2.2 

10.8 

17.4 

38.6 

Burma 

0.02 

0.7 

4.6 

10.5 

n.d, 

Asian average® 

1.6 

11.8 

31.0 

61.5 

n.d,, 

World average 

12,4 

27.9 

54.3 

11A 

98.7 


n.d., no data. 

® Excluding China and Japan. 

Sources: FAO, Production Yearbook 1957, vol. 11, Rome, 1958; Production 
Yearbook 1962, vol. 16, Rome, 1963; The State of Food and Agriculture 1970, 
Rome, 1971; R. C. Hsu, Food for One Billion: China’s Agriculture since 1949, 
Boulder, Colo., 1982, p. 57; FAO, Fertilizer Yearbook 1989, vol. 39, Rome, 1990 


organic manure produced doubled between 1952 and 19775 largely 
through an increase in the number of pigs kept 5 many of them on 
private plots; organic manures still provided two-thirds of all the plant 
nutrients. But this was not without its cost. The acute lack of fodder 
meant that in 1957 about 20 per cent of China’s unprocessed grain was 
being used for feeding livestock. Further 5 the collection of pig manure 5 
its fermentation and its distribution to the fields takes a rernarkable 
amount of labour, estimated at between 20 to 40 per cent of the work- 
mg year. 

Between 1950 and 1965 there was a considerable increase in the 
consumption of chemical fertilizers in most countries in Asia, but the 
level was still low in 1965 except in Japan, Korea and Taiwan (table 
10.17). In the Philippines, for example, chemical fertilizers were used 
on only 5 per cent of the cultivated area before 1965, and in TTiailand 
in 1963 only 9 per cent of farmers used any chemicals; indeed only 
one-third applied even farmyard manure. Since the early 1960s, with the 
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spread of HYVs and their need for heavy fertilizer applications, the 
consumption of fertilizer has risen dramatically in nearly all the Asian 
countries. The average rose more than fivefold between 1961-5 and 
1979 (table 10.17) and at a prodigious rate in some countries which 
had low levels; in Pakistan, for example, the level rose by a factor of 15. 
But there was still a marked gap between East Asia and the rest of the 
continent. In the 1980s, however, there has been little increase in appli¬ 
cations in East Asia, but they have continued to increase elsewhere in 
Asia.^^" 

Initially most Asian countries relied upon imports of fertilizer; but 
India now produces half her needs. In China the 1960s saw the rapid 
growth of fertilizer consumption, which was initially either imported 
or made in small factories in the communes. In 1972 the Chinese 
government purchased 13 urea plants from abroad. Because the heavy 
application of organic manures provides enough potassium and phos¬ 
phorus - half all plant nutrients came from animals - most of the 
chemical fertilizer applied is straight nitrogen. There are, as noted, still 
very wide variations in Asia in the use of fertilizer per hectare (table 
10.17). Few HYVs receive the recommended dosage, and it is often of 
reduced value because it is applied at the wrong time. Furthermore 
many farmers have found that greater financial returns are obtained by 
using suboptimal applications.^^ 


IRRIGATION 

Irrigation has been part of Asian agriculture for several millenia, and a 
much higher proportion of the arable land (32 per cent) is irrigated 
than in Afinca or Latin America. There are also very marked differences 
within Asia in the amount of land irrigated. Pakistan has the highest 
proportion but with this exception the ratio roughly reflects population 
density. The Republic of Korea, Japan and Taiwan have more than half 
their arable irrigated, Kampuchea, Burma, the Philippines, Laos and 
Malaysia have less than one-fifth (table 10.2). It should be remembered 
that over two-thirds of Asia’s arable is not irrigated and that much of 
the irrigation is recent; in Pakistan and the Indian Punjab it was begun 
by the British at the beginning of this century. 

The function of most irrigation systems in Asia is to secure the water 
supply for the main crop during the monsoon because of the unreliability 
of that rainfall. Storage played a small part in traditional Asian irriga¬ 
tion systems; their main function was to impound river flow during die 
period of high flow and divert river water by canals to the farmers’ 
fields. In the last forty years more emphasis has been put upon storage 
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reservoirs and multi-purpose water control. Thus the Chinese have 
since 1949 been attempting to control the floods of the Yellow River 
by a series of dams in its upper reaches, to produce hydroelectricity, 
reduce silting and salinity and provide irrigation water. A principal 
problem of irrigation systems is their inefficiency. In India 60-70 per 
cent of the water entering the system is lost through evaporation in 
storage and transit and by seepage through the canal bottoms; a figure 
of 50 per cent has been cited for China. Indeed the ‘high and stable 
yielding’ areas of China - those with both efficient irrigation and 
underdrainage - cover only 22 million hectares, about one-half of the 
area irrigated. Without some means of removing irrigation wdter land 
can easily become waterlogged and salts are deposited on the surface, 
initially reducing yields and eventually causing the land to be aban¬ 
doned. Substantial areas in Pakistan were suffering from salinfration in 
the 1960s, although the spread of tube wells since has reduced the 
problem. Salinity is a major problem in north China; in addition the 
Yellow River runs through the loess region in its upper reaches, and 
silting in the lower reaches clogs irrigation canals. 

The advantages of irrigation are considerable. First it helps reduce 
the variations in yield caused by fluctuations in rainfall. Second, efficient 
irrigation systems allow a second crop. Third, a controlled supply of 
water is necessary for the high yields of the new varieties, for with¬ 
out adequate moisture the value of fertilizers is much reduced. Fourth, 
irrigation allows crop growth in areas formerly too dry. The benefits of 
irrigation are clear. In Asia (excluding China) only one-third of the 
rice area is irrigated, but produces 60 per cent of the output. It is not 
surprising that in both India and China government policy has directed 
new inputs - seed, fertilizer and machinery - to these areas, and great 
attempts have been made to extend the irrigated area.^^ 

It is difficult to trace accurately the expansion of the irrigated area. 
Some data record the arable area irrigated, others the gross sown area, 
thus including the multiple cropping that data fqr the net sown area 
exclude. There is also a distinction to be made between the area for 
which irrigation water can be made available and that on which it is 
actually used. The extension of the area in China and India is generally 
agreed to have been considerable (table 10.18). In China in the 1950s 
and 1960s the commxmes organized labour in the slack season to under¬ 
take not only local water control works but also large-scale works on 
the Yellow River. In both countries there has been a significant change 
in the means of obtaining water. In India and Pakistan canals have been 
the major means of distributing water from major rivers. In the Deccan, 
and in parts of Tamil Nadu and Sri Lanka, dams across small streams 
were important. In the last forty years tube wells have greatly increased 
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Table 10.18 Irrigation in Asia, 1950-89 



1950 


1988- 

-9 


Area (million 

Percentage 

Area (million 

Percentage 


hectares) 

of arable 

hectares) 

of arable 

China 

26.1 

26.7 

44 

46.2 

India 

20.8 

18.0 

41.8 

24.9 

Pakistan l 



15.6 

77.7 

Bangladesh j 

8.9 

36.4 

2.2 

23.9 

Indonesia 

5.0 

28.2 

7.5 

34.9 

Korea, South 

0.57 

28.5 

1.3 

57.1 

Thailand 

0.88 

11.4 

4.0 

20.0 

Malaya 

0.11 

5.0 

0.34 

13.3 


Sources: R. C. Hsu, Food for One Billion: China's Agriculture since 1949, Boulder, 
Colo., 1982, p. 72; E. Dayal, ‘Impact of irrigation expansion on multiple croping in 
India’, Tijdschrift voor Economische en Sociale Geografie, 68, 1977, pp. 100-9; 
FAO, Production Yearbook 1957, vol. 11, Rome, 1958; FAO, Production Yearbook 
1989, vol. 43, Rome, 1990 


Table 10.19 Irrigation in Pakistan and India 


Canals Tanks Tube wells Total 


Source of irrigation water, Pakistan (thousand cubic metres) 
1965-6 68 12 

1976-7 72 36 


80 

107 


India, area commanded by (million hectares) 

1950 8.2 3.6 5.9 

1975-6 13.7 3.9 14.3 


Source: B. H. Farmer, An Introduction to South Asia, London, 1984, p. 182; 
Mahmood Hasan Khan, Underdevelopment and Agrarian Structure, Boulder, Colo., 
1981, p. 43 


in numbers, tapping groundwater and also acting as a means of reduc¬ 
ing waterlogging. They have spread at a prodigious rate: in Tamil Nadu 
the number of tube wells increased from 14,000 in 1951 to 743,000 in 
1976, in north China 1 million were dug in ten years and in Pakistan 
and India they have become of major importance (table 10.19).^'* Water 
in wells can of course be lifted by human or animal labour, but in 




Table 10.20 Changes in the intensity of cropping in Asia, 1950-80 



C.1950 

C.1980 

India 

110 

118 

Bangladesh 

134 

141 

Pakistan 

111 

121 

Nepal 

125 

117 

Malaya® 

101 

160 

China 

130 

150 

Taiwan 

151 

180^ 

Burma 

107 

111° 

Philippines 

126 

136^ 

Thailand 

- 

101® 

---—__i. 


® Rice only. 

^ 1956-60. 

•= 1965-6. 

^ 1960. 

® 1966. 

Sources: B. L. C. Johnson, Development in South Asia, Harmondsworth, 19i3, 
p. 62; D. S. Gibbons, R. de Koninck and Ibrahim Hasan, Agricultural Modernization, 
Poverty and Inequality: The Distributional Impact of the Green Revolution in Regions 
of Malaysia and Indonesia, London, 1980, p. 6; D. Dalrymple, Survey of Multiple 
Cropping in Less Developed Nations, United States Department of Agriculture, 
Washington, D.C., 1971 

China, India and Pakistan wells have been increasingly powered by 
diesel or electricity. In India some 45 per cent of villages now have 
electricity, in China half the production teams.^^ 

The expansion of irrigation in Asia has had a major effect upon crop 
yields, helped the extension of double cropping and has been the centre 
of much of the rapid advance of the last forty years. It is likely that 
future expansion of food output will depend upon their increasing 
efficiency. 

MULTIPLE CROPPIHG 

One of the distinctive features of Asian agriculture is, and always has 
been, multiple cropping. But, as with other intensive features, it was 
best developed in the densely populated areas of East Asia and was, 
and is, less common in the less densely populated areas. Thus the 
multiple cropping index - the ratio of the gross sown area to the arable 
area - was 150 in China in 1980, considerably higher in Taiwan, but 
101 or less in Kampuchea and Thailand (see table 10.20). 
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The primary determinant of double cropping is temperature; but 
in Asia the length of the growing season only precludes the sowing of 
a second cereal crop in the more northerly parts of China, Korea and 
Japan. In most of Asia it is the seasonal distribution of rainfall that is 
limiting. It follows that irrigation would seem to be a major factor in 
the extent and expansion of double cropping. This needs some quali¬ 
fication, for much of the irrigation in Asia has only limited storage 
facilities and there may be insufficient water for a second crop. Nor 
may it always be possible to grow a second crop, for in some irrigated 
areas in Tamil Nadu cotton and sugar-cane are grown and occupy the 
land for most of the year. Even where irrigation has been provided 
specifically to introduce double cropping it may not take place. In the 
recently irrigated areas of north-east Thailand only 1.6 per cent of the 
land is used for a second crop because farmers have traditionally done 
other jobs in the dry season, and the income firom these jobs is greater 
than that which can be obtained fi:om growing a second crop.^^ 

In many parts of Asia double cropping is not confined to the irrigated 
areas. A good summer monsoon may leave enough soil moisture for a 
second crop - although not generally for rice. Indeed in India 72 per 
cent of the land sown twice is not irrigated. However, the increase in 
double cropping since 1950 has generally been associated with the 
irrigated areas in India and elsewhere. The introduction of HYVs has 
increased the possibilities of double cropping, for the IRRI rice varieties 
mature more rapidly than most traditional varieties. The Chinese have 
preferred their indigenous high yielding rices to the IRRI varieties 
because they have an even shorter growing season, allowing not only 
double cropping but even triple cropping in parts of south China. 

Although 50 million hectares are double cropped in India, the crop¬ 
ping index has only advanced a few points since 1950, as is true in 
Bangladesh and Pakistan (table 10.20). The most spectacular increase 
has been in Malaya. Only a low proportion of Malaya’s cropland is 
double cropped because oil palm and rubber occupy a large part of the 
farmland. In the 1950s Malaya relied upon rice imports to feed its 
population. Since then vigorous state schemes have greatly increased 
the proportion of rice cultivation that is irrigated, and associated with 
this has been a prodigious increase in the double cropping of rice. 
Combined with some increase in yields, Malaya’s rice imports fell from 
43 per cent of consumption in the 1950s to 10 per cent in the late 
1970s.^® 

In China there has also been a substantial increase in double crop¬ 
ping. The cropping index has always been high in the south where a 
high proportion of the rice area was irrigated, and rice was followed by 
wheat or barley. Much less of the north China plain was irrigated, but 
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since the late 1960s the spread of tube wells has increased the irrigated 
area and the double cropping index. In the south second crops have 
been further extended and triple cropping has been encouraged. In 
1948 triple cropping was found only in Hai-nan island in the extreme 
south. In the late 1960s and early 1970s the Chinese government 
encouraged the spread of triple cropping, often into areas to which it 
was unsuited. Since 1976 triple cropping has declined in certain areas, 
such as Szechwan; peasants found that the net output was less than 
that obtained under double cropping. None the less cropping intensity 
has increased significandy in China, from 130 in 1950 to 150 in 1980; 
the index is well over 200 in parts of the south and this increase is 
thought to have accounted for 40 per cent of the increase in rice output 
between 1949 and 1975. It is to be doubted if the extension of multiple 
cropping has been as significant elsewhere, except in Malaya. However, 
the increase in the sown area has been of importance in raising food 
output in Asia, and is an important future source of increased output.^^ 

LABOUR SUPPLY AND MECHANIZATION 

Between 1950 and 1990 the agricultural population of Asia increased 
by 725 million, Africa by 216 million and Latin America by 31 million, 
the increase being respectively 68, 124 and 36 per cent. This growth 
(see table 4.6) has been a function of the rate of rural natural increase 
and the rate of migration to the towns. In Asia the rate of rural increase 
has been less than that in much of Latin America or Afinca; but in few 
parts of Asia has the flight to the cities been so marked as in Latin 
America. Thus Asia’s agricultural populations have increased more slowly 
than Africa’s but more rapidly than Latin America’s. The absolute 
numbers are formidable. The agricultural labour force in China in 
1950 was about 170 million, in 1990 458 million; in India it was 102 
million in 1951, 214 million in 1990. In a few coxmtries the agricultural 
population has begun to decline; industrial growth has attracted rural 
labour in Taiwan, South Korea and Japan and numbers have also fallen 
in some countries in the Middle East.'**^ 

The growth of the agricultural population has of course presented 
agriculture with considerable problems, for population densities were 
already high in 1950 and the colonization of new land has not been 
sufficient to provide land for the increasing numbers. Thus it is not 
surprising to find that the numbers without land have increased sub¬ 
stantially, although it should be noted that the definition of landless 
varies a great deal and the figures are not easy to interpret (table 10.21). 
Thus in Indonesia in the 1960s the number of very small holdings 
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Table 10.21 Percentage of rural households without land in Asia 



c.1954-5 

C.1961-2 

c.1971-2 

c. 1978 

0.1983 

India 

30.8" 

27.5 

25.6 

_ 

_ 

India 

- 

- 

10.0 

— 

— 

Pakistan 

- 

- 

34.0 

- 

— 

Bangladesh 

14 

17 

- 

28.8 

- 

Bangladesh 

- 

- 

31 

- 

- 

Bangladesh 

- 

- 

17.5 

- 

- 

Bangladesh 

- 

- 

- 

33.0 

- 

Bangladesh 

- 

- 

- 

11.07 

- 

Bangladesh 

- 

2 

38 

- 

- 

Indonesia 

- 

- 

12.1 

- 

- 

Thailand 

- 


— 

4.7 

10.0 

China 

10" 

- 

— 

— 

— 

Taiwan 

- 

- 

- 

very low 

- 

Nepal 

- 

- 

- 

- 

10.4 

Sri Lanka 

- 

— 

- 

- 

30.0 


" 1948. 

Sources: A. Bhaduri, ‘A comparative study of land reform in South Asia’, Economic 
Bulletin for Asia and the Pacific, 30, 1979, pp. 1-13; M. Cain, ‘Landlessness in 
India and Bangladesh: a critical review of national data sources’. Economic 
Development and Cultural Change, 31, 1983, pp. 149-69; B. L. C. Johnson, 
Bangladesh, London, 1975, p. 71; Iftikhar Ahmed, Technological Change and 
Agrarian Structure: A Study of Bangladesh, Geneva, 1981, p. 29; S. de Vyider, 
Agriculture In Chains. Bangladesh: A Case Study in Contradictions and Constraints, 
London, 1982; B. D. Mabry, ‘Peasant economic behaviour in Thailand’, Journal of 
South East Asian Studies, 10, 1979, pp. 400-19; Asian Development Bank, Rural 
Asia: Challenge and Opportunity, New York, 1977, p. 55; ‘Prospects for the 
economic development of Bangladesh in the 1980s’, Economic Bulletin for Asia and 
the Pacific, 31, 1980, p. 102; R. Dernberger, ‘Agriculture in Communist development 
strategy’, in R. Barker and R. Sinha (eds). The Chinese Agricultural Economy, 
London, 1982, pp. 65-83; R. Montogmery and Toto Sugito, ‘Changes in the 
structure of farms and farming in Indonesia between censuses, 1963-1973’, Journal 
of South East Asia Studies, 11, 1980, pp. 348-65; Landlessness in Rural Asia, 
Bhaka, 1987, pp. 15, 18, 24 


increased substantially. Whether someone with 0.1 hecares is to be 
counted as landless or a farmer is a matter of debate. Consequently 
there are very different estimates of the extent of landlessness in Asia 
(note the various estimates for Bangladesh in table 10.21)3 although 
there is little doubt that in absolute terms it has increased since 1950 
and that in some countries landlessness has increased faster than popu¬ 
lation growth (table 10.21). 
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One consequence of the growth of the agricultural population - both 
of farm families and wage labourers - has been that a significant pro¬ 
portion of the population is surplus to requirements on the farm. Thus 
in the late 1970s 35 per cent of the population of Bangladesh was 
unemployed or underemployed, and in Thailand in 1973 only 38 per 
cent of the available man-hours in agriculture were used. However, 
some of the underemployment so measured in Thailand reflects the 
lack of work carried out in the dry season. This is traditionally the 
period for work off the farm, and also for maintaining or improving 
irrigation works or clearing land for cultivation. In China the commxme 
system allowed a massive mobilization of labour in the slack season. In 
1957-8 some 100 million peasants were working in the winter on water 
control projects; in the 1970s this figure may have reached 150 million. 
The rapid expansion of tube wells in the north was due to this type of 
labour. However, since the introduction of the household responsibility 
system in 1979 and the abolition of the communes, investment in such 
public work has declined. Not only do individual farms not invest in 
such collective improvements, but state investment in agriculture has 
also fallen.'^^ 

But the utilization of labour in this way does not conceal the fact 
that China’s rural population greatly exceeds the requirements of even 
the very labour intensive agriculture of that country. Chinese sources 
estimate that 10-20 per cent of rural labour was surplus in 1958 and 
about 30 per cent in the late 1970s. Indeed in the late 1970s Chinese 
authorities then feared that if the production responsibility system be¬ 
came established (a system which provides incentives at the household 
and individual level), some 50 per cent of the Chinese labour force in 
agriculture would be superfluous; since 1979 up to 20 per cent of 
Chinese peasants have left agriculture to find jobs in rural industry; but 
it still estimated that 30 per cent of the labour force is surplus to 
requirements.'*^ 

One consequence of the increase in the labour force in Asia, and 
particularly the growth of landlessness, has been a fall or stagnation in 
real wages in agriculture; this occurred in most Asian states in the 
1970s, except in Taiwan and Korea where the labour force was in 
decline. Under these circumstances there seems little sense in pressing 
policies of mechanization in Asia, for this may further compound the 
problem. In northern China a farm was equipped for experimental 
purposes with American farm machinery, herbicides and pesticides; 
what had been done by 300 peasants was then done by twenty workers,, 
In the very different conditions of central Thailand one man with one 
tractor can cultivate 20-24 hectares; without the tractor it would 
need a buffalo and 20-30 men. Even very simple changes can have 
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disastrous consequences. In Java the landless population depend upon 
harvesting for much of their income. When the ani-ani (a hand knife) 
is used, harvesting rice needs 150 men per hectare; when the sickle is 
used, only fifty-five.'*^ 

There are of course cases for the use of machinery. Where double 
cropping is introduced it may be essential to use a tractor, for the time 
between harvesting and sowing the second crop is so short; similarly, 
some very heavy soils can only be cultivated mechanically. In parts of 
Malaya, which has not mechanized even though there have been rapid 
increases in irrigation, double cropping and the use of chemical fertil- 
izers, the introduction of a second rice crop has prevented the use of 
straw as a bullock feed and encouraged some farmers to use tractors. 
There is also a case for the use of machinery in the few sparsely popu¬ 
lated areas, such as Manchuria.^^ 

But the decision to adopt tractors and other implements is not taken 
at the national level, except in China. It is thus on larger farms, parti¬ 
cularly in the Indian and Pakistan Punjab, that the use of machinery 
has proceeded most rapidly, and indeed where the number of tractors 
was increasing before the introduction of new HYVs. Thus in India 
there has been a dramatic increase in the number of tractors in use, 
from 8500 in 1951 to 418,000 in 1981 and 925,000 in 1989. But the 
impact of this has been limited. In 1974 half the tractors in India were 
in Punjab, Haryana and western Uttar Pradesh, and of the 141 million 
hectares cultivated in India in that year, only 2 million were ploughed 
with tractors. Indeed in most of Asia the tractor provides only 4 per 
cent of the energy used on the farm; only in South-west Asia does the 
proportion approach that of Latin America (table 8.2).'*^ 

In China little attention was paid to mechanization in the 1950s, 
although at times the Soviet model of collectivization and large-scale 
mechanization was urged. Since the mid 1960s, however, the use of 
machinery has increased. China appears to have more tractors per hectare 
of cultivated land than either A^ca or Latin America (table 10.22). 
Nor do these figures include the ‘walking tractors’, an adaptation of the 
Japanese rotary tiller, which have greatly increased in number since 
1965.'*^ By 1981 it was estimated that 46 per cent of China’s sown area 
was tractor ploughed at least once (compared with 1.6 per cent in 
1960). A mechanical rice transplanter was introduced in 1958 but in 
the late 1970s was used on only 0.7 per cent of the rice area, and only 
2.6 per cent of the grain area was harvested by machine, mainly on 
the state farms of the north east. Less emphasis has been placed upon 
mechanization since 1978 because of the fear of unemployment. 
Indeed visitors have noted that tractors are used more for transport 
than in the fields.'*^ 
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Table 10.22 Use of tractors and harvesters, major regions (per 1000 
hectares of arable) 



Tractors 

Harvesters 

1961-5 

1988 

1961-5 

1988 

Africa 

1.2 

3.0 

0.12 

0.28 

Latin America 

3.2 

7.7 

0.5 

0.79 

China 

0.6 

9.1 

— 

0.36 

Rest of Asia 

0.45 

11.9 

0.05 

3.7 


Sources: FAO, Production Yearbook 1989, vol. 43, Rome, 1990; Production 
Yearbook 1976, vol. 29, Rome, 1977 


Thus although much attention has been paid to the progress of 
mechanization in Asia, and particularly to its adverse consequences in 
Pakistan and the Indian Punjab, as yet only a small part of Asia's land 
is farmed with machines (table 8.2). However, the Food and Agricul¬ 
ture Organization estimates suggest that more tractors are used per 
hectare than in AJnca or, surprisingly, Latin America (table 10.22). 

CONCLUSIONS 

The increased output of Asian agriculture has matched that of Latin 
America since 1950, and in all but a few countries has kept up with 
population growth, though a significant surplus has been obtained in 
only a few countries. But the increase in output has been obtained in 
a very different way to that of Latin America, or the more modest 
increases in AJnca. Colonization of new land has been important in 
only a few areas, and the reduction of fallow has been confined to a few 
countries. Instead Asian farming has increased output by traditional 
means - more irrigation, more intensive cultivation, more multiple 
cropping ~ and by the use of new technologies, improved seed and 
chemical fertilizer. For all the growth, neither poverty nor hunger have 
been banished. It is likely that in the future Asia's major problem will 
be to absorb its growing numbers rather than simply to raise food 
output, although that of course will continue to be necessary. 
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Trade and Aid 


Although food production has grown more rapidly than population in 
the world as a whole and in all the major regions except Africa, in many 
individual countries food production per caput has fallen in the last 
twenty years. Yet in all but a few countries available national supplies 
per caput are above the level of the 1950s. This is of course because 
home production has been supplemented by imports of foods this trade 
is now considered. 


THE DEVELOPMENT OF TRADE IN FOODSTUFFS 

Until the middle of the nineteenth century the high cost of transport 
and the impossibility of preserving many foods for long periods meant 
that there was little international trade in foodstuffs. In Western Europe 
before the eighteenth century only 1 per cent of cereal output crossed 
national boundaries. That proportion is now higher, but the great bulk 
of all foodstuffs are still consumed in the country of origin; in 1983-5 
only 12 per cent of food output entered international trade. In the middle 
of the nineteenth century there was little long distance movement of 
foodstuffs (figure 11.1) and much of this was from Eastern to Western 
Europe, where the Low Countries had long imported grain and Britain 
had been a net importer since the late eighteenth century.^ 

After 1850 there was an increase in the trade in foodstuffs (figure 
11.1). The export of people and capital from Europe to North America, 
Australasia and South America, the rising populations and incomes of 
Western Europe and the abundant land of the European settlements 
overseas combined to produce a flow of cheap cereals, meat and dairy 
products to Western Europe and in particular to Britain. This was 
made possible by marked falls in oceanic and overland freight rates in 
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Figure 11.1 World exports of meat, butter, cheese and temperate cereals 
(wheat, maize, barley, oats, rye) Sources: R. M. Stem, ‘A century of food 
exports’, Kykios, 13, 1960, pp. 44-64; FAO, Trade Yearbooks, Rome, various dates 


the late nineteenth century and the introduction of refrigeration, which 
allowed frozen meat and dairy products to be moved. The export of 
cereals, which in volume greatly outweighed that in other foodstuffs 
(figure 11 . 1)3 was dominated initially by the United States, Russia and 
Eastern Europe (the Danube countries), but later they were joined by 
Canada, Argentina and Australia. India was also a major exporter, with 
10 per cent of world exports of grain in the 1880s. The trade in grain 
increased ninefold between the 1850s and the eve of the First World 
War.^ Between the two world wars the trade in foodstuffs stagnated 
or even declined (figure 11.1). However, notable gains were made by 
some products, such as coffee. Most of the trade in meat, dairy prod¬ 
ucts and cereals moved from the temperate regions of European 
settlements overseas to temperate Western Europe. But in the later 
nineteenth century there had been a substantial increase in the flow of 
tropical and subtropical foods to Western Europe and the United States. 
These included tea, coffee, cocoa and sugar; bananas and other fruits 
increased in the very late nineteenth century. 

Since the end of the Second World War the trade in foodstuffs has 
increased at an unprecedented rate, and much faster than food output 
or population. In the 1950s world exports of temperate grains (figure 
11,1) were little above the level of 1909-13, between the early 1950s 
and the late 1980s the volume has risen sixfold and the meat trade. 
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which in the early 1950s was below that of 1909-13, is now five times 
that level.^ 

THE DIRECTION OF THE FOOD TRADE 

In 1988 (table 11.1) the developed countries took three-quarters of 
all food imports (by value), the developing countries but a quarter; the 
pattern established in the late nineteenth century still survives. Their 
most important single import is meat, followed by dairy products and 
tropical beverages. The imports of the developing countries are smaller 
in volume and value and different in composition. Cereals make up 
nearly three-quarters of the volume of imports, over one-third the value; 
oilseeds and tropical beverages, products of the developing countries 
themselves, are not important. Meat and dairy products now constitute 
30 per cent of the value of imports, refiecting the growing prosperity of 
parts of the developing world. 

Cereals are by far the most important item in world agricultural trade 
- indeed they are only exceeded in value by petroleum. They need 
some comment. Wheat, maize, rice, millet, sor^um, barley, oats and 
rye are all consumed as food by man in some part of the world, but the 
coarse grains - those other than wheat, rye or rice - which enter in¬ 
ternational trade are used as livestock feed. Wheat and rice, however, 
although generally used as human foods can be used to feed livestock, 
although it is only in Eastern Europe and the USSR that a high pro¬ 
portion of wheat is used as feed.'* Trade statistics do not reveal the use 
of the cereals. However, the proportion of all cereal imports that is 
coarse grains is generally inversely related to income. In 1980 the lower 
the income, the higher the percentage of imports that was in food 
grains (table 11.2). Thus the developing regions (except Latin America, 
the most prosperous) import mainly food grains, the developed regions 
feed grains. Of all grain consumed in the developed countries 60 per 
cent is fed to livestock, in the developing countries only 13 per cent.^ 

The volume of agricultural trade has greatly increased since 1950, 
and indeed has increased more rapidly than either population or food 
production. There have also been major changes in the direction of 
trade, particularly in that of cereals. In the 1930s Western Europe took 
nearly all the imports and the export trade was shared by North America, 
Eastern Europe, the Soviet Union, Australasia and temperate Latin 
America (table 11.3). But since 1950 Eastern Europe, the USSR, and 
Latin America have ceased to be net exporters of grain and have be¬ 
come importers. The export of cereals is dominated by North America 
and Australia which in the late 1980s provided nearly 60 per cent of all 
exports, the United States alone accounting for 38 per cent. 
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Table 11.2 Rice and wheat as a percentage of all cereal (volume), 1980 


Africa 

79.6 

Latin America 

51.2 

Far East 

76.4 

Eastern Europe and USSR 

45.8 

Asian CPEs 

73.5 

Western Europe 

32.5 

Near East 

71.0 

Japan 

23.9 


CPEs, centrally planned economies. 

Source: FAO, Trade Yearbook 1981, vol. 35, Rome, 1982 


Table 11.3 World grain trade, 1934-88 (million tonnes: positive values 
net exports, negative values net imports) 



1934-8 

1948-52 

1960 

1970 

1979-80 

1988 

North America 

5 

23 

39 

56 

127 

119 

Western Europe 
Eastern Europe and 

-24 

22 

-25 

30 

-13 

22 

USSR 

Australia and 

5 

n/a 

0 

0 

-40 

-27 

New Zealand 

3 

3 

6 

12 

15 

14 

Latin America 

9 

1 

0 

4 

-9 

-11 

Africa 

1 

0 

-2 

-5 

-13 

-28 

Asia® 

-2 

-6 

-17 

-37 

-63 

-89 


® Including Japan and China. 

Sources: R. F. Hopkins and D. J. Puchala, ‘Perspectives on the international 
relations of food’, in R. F. Hopkins and D. J. Puchala (eds), The Global Pcttical 
Economy of Food, Madison, Wis., 1978, p. 7; FAO, Trade Yearbook 1981, vol. 35, 
Rome, 1982; Trade Yearbook 1971, vol. 25, Rome, 1972; Trade Yearbook 1966, 
vol. 20, Rome, 1967; L. R. Brown, The changing world food prospect: the nineties 
and beyond. World Watch Paper 85, Washington, D.C., 1988 


There have been equally striking changes in the major markets for 
cereals. Western Europe’s imports - mainly of feed - rose until 1970 
but the European Community (EC) policy of levies and high guaranteed 
prices for cereals has led since to a decline in imports and substantial 
if subsidized exports. Japan, however, has greatly increased her imports, 
owing partly to rising population but mainly to greater prosperity. 
Between 1960 and 1975 meat consumption per caput tripled, and this 
was only achieved by importing feed grains. Japan’s self-sufficiency 
ratio fell from 90 to 73 per cent in this period.^ More dramatic has been 
the emergence of the Soviet Union as an importer after a long history 
of exporting. In 1950 Soviet agricultural output was little higher than 
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in 1913, but output has increased very rapidly since then. However, the 
former USSR has two problems. First, much of the grain acreage is 
east of the Urals, in very dry areas. There are thus marked year to year 
fluctuations in the harvest. Second, this output is insufficient, even in 
good years, to provide both bread and feed for livestock. Russian demand 
for meat has risen and grain imports have become necessary, beginning 
with large purchases from the United States in 1972 which reached 
40 million tonnes in 1980. Although at a lower level in the 1980s (table 
11 .3) they remain substantial. 


FOOD IMPORTS OF THE DEVELOPING 
COUNTRIES 

Although the developed countries still take a greater part of world trade 
in agricultural products (table 11.1), a noticeable feature of the last 
thirty years has been the remarkable increase of food imports, particu¬ 
larly of cereals, into the developing countries. In the 1930s neither Asia 
- except Japan - Latin America nor Africa were net importers of grain 
(table 11.3), although of course some individual countries were. It 
should be noted, however, that consumption levels were low^r than 
they are now. By the 1950s imports into Africa and Asia were growing 
slowly; they accelerated in the 1960s and 1970s. 

This change in the direction of trade can be variously illustrated. 
Thus the developing countries - including China - took 1.5 per cent 
of world cereal imports in the 1930s, 20 per cent in the 1950s, 44 per 
cent in 1980 and one-half in 1988. The volume of these imports in¬ 
creased more than sixfold between the 1950s and the late 1970s. The 
developing countries’ imports of wheat have increased rather more rapidly 
than the other grains; in the 1950s the developing countries accounted 
for 10 per cent of all wheat imports, in the 1980s two-thirds.^ 

The reason for these imports would appear to be simple. In much of 
Africa population growth has outpaced food production and imports 
have been necessary simply to maintain consumption levels. In other 
countries they have been needed to try and raise the very low per caput 
supplies. But this assumes that population growth alone accounts for 
the rise in food imports. This is far from being so, for in many devel¬ 
oping countries incomes have risen substantially in the last twenty years; 
this is most noticeable in the oil exporters, but also in several countries 
in the Far East. This has led not only to increases in wheat and rice 
imports but also to cereal imports to feed livestock. Those developing 
countries which the World Bank describes as middle income not only 
accounted for 80 per cent of the increases in developing countries’ 
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cereal imports between 1960 and 1979, but also fed one-third of their 
domestic grain production to livestock and half their cereal imports.® In 
short cereal imports to the developing countries are not directly related 
to population growth or to need. This is further illustrated in figure 
11 .2, which shows net cereal imports per thousand of the total popu¬ 
lation in 1988. A few countries - very few - had a grain balance in 
surplus. These included, as might be expected, the traditional grain 
exporters of North America, Australia, Burma, Thailand and Argen¬ 
tina; but with EC export subsidies many European countries have 
become net exporters. Those developing countries with imports of 100 
tonnes per thousand of the population or over include only the more 
prosperous countries - oil exporters such as Venezuela, Libya and Saudi 
Arabia or countries which have achieved some degree of industrializa¬ 
tion such as South Korea. 


SELF-SUFFICIENCY AND DEPENDENCY 

In the early 1950s and early 1960s there was much discussion of the 
ability of the developing countries to increase food output and of the 
low level of national food supplies per caput; food imports were com¬ 
paratively small and received little attention. The failure of the monsoon 
in India in 1964-6 and the steep rise in imports drew attention to the 
vulnerable situation of countries that relied upon imports. The great 
rise in grain prices in 1972-4 and the increase in imports led many 
to argue that developing countries should attempt to obtain self- 
sufficiency in food supplies. 

Self-sufficiency is extremely difficult to measure;^ if estimating self- 
sufficiency in food supplies is the aim, then data for all production and 
trade in all foodstuffs, converted into calorific values, is necessary and 
such data are rarely available. More commonly self-sufficiency ratios 
are calculated by comparing the value of production and domestic 
consumption of foodstuffs, as in table 11.4. 

Using this method, consumption in the developing countries as a 
whole was met by internal production in 1983-5, and only in the Near 
East and North Africa was self-sufficiency not achieved. The fact that 
self-sufficiency was attained did not of course mean that nutritional 
needs were met. Nor was the Near East and North Afnca’s failure to 
achieve self-sufficiency of much significance, for it reflects the import 
of livestock products and livestock feeds which an increasingly affluent 
population demands. 

Between the early 1960s and the mid 1980s the developing countries 
as a whole experienced a small decline in the self-sufficiency ratio. The 
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Table 11.4 Self-sufficiency ratios in developing countries 



1961-3 

(%) 

1969-71 

(%) 

1979-81 

(%) 

1983-5 

(%) 

Sub-Saharan Africa 

Near East and North 

119.8 

117.0 

102.9 

100.8 

Africa 

100.9 

97.4 

80.1 

75.6 

Asia 

100.9 

101.9 

99.5 

102.0 

Latin America 

119.9 

115.7 

113.0 

113.9 

All developing countries 

106.6 

105.7 

100.3 

101.1 


Source: N. Aiexandratos (ed.), World Agriculture: toward 2000, an FAO study, 
London, 1988, p. 33 


fall in Latin America was slight and there was little change in Asia; in 
contrast the fall in Africa and the Near East has been precipitous (table 
11.4). Cereal crops are by far the most important contributors to home 
food production and to the trade in foodstuffs, and thus provide an 
alternative measure of self-sufficiency. In 1988 North America, West¬ 
ern Europe and Australasia were self-sufficient in cereals, the other 
major regions all having a ratio below 100 (table 11.5). The regions 
most dependent upon imports included the oil exporters of North Africa 
and the Middle East, the Andean republics of South America and 
much of Central America, Korea and Japan and parts of Western and 
Southern Africa (figure 11.3). 

It is clearly difficult if not impossible to measure self-sufficiency with 
any accuracy; but the data suggest that the Middle East, much of Africa 
and western Latin America are the regions least self-sufficient. But even 
if the degree of self-sufficiency could be accurately measured, two points 
remain at issue. First, it is debatable if a country which is self-sufficient 
but has a low level of consumption is less precariously placed than one 
with a higher consumption level but which is not self-sufficient. Per¬ 
haps self-sufficiency should be measured against national minimum 
requirements rather than consumption alone. Second, it is debatable if 
self-sufficiency is a desirable aim if food can be imported more cheaply 
than that produced at home, always provided it can be paid for in some 
way. This point is returned to later. 

FOOD AID AND FOOD STOCKS 

The rising price of food grains has been one reason why many devel¬ 
oping countries have sought to maintain self-sufficiency. But not all 


Table 11.5 Grain self-sufficiency, 1988 
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the cereal imports of the developing countries have to be paid for at the 
market price. Since 1954 substantial amounts of food - mainly cereals 
and milk products -- have been sent to developing countries, primarily 
from North America either at reduced prices or as grants. Such appar¬ 
ently generous behaviour has received much criticism.^® 

Food aid began after the end of the Second World War when half 
the United States economic assistance to Europe’s recovery was in 
the form of food. It became more formal in 1954 when a law passed 
through Congress - PL 480 - permitted the sale of United States grain 
on various concessionary terms to friendly and needy countries. This 
law was one response to the huge surpluses of grain accumulating in 
the United States, surpluses which were in turn a result of United States 
government policies first introduced in 1933 and variously modified 
since. In the late 1920s and the 1930s world recession reduced United 
States farmers’ exports and led to very low prices and much poverty. 
In 1933 the United States government introduced legislation that paid 
farmers to withdraw land from cultivation and grow legumes or adopt 
soil conservation policies, and in the case of cotton introduced an area 
quota. But the government was also prepared to buy all cereals which 
could not be sold above a given price on the open market, and stored 
these surpluses. In the Second World War and its immediate aftermath 
there was no problem in disposing of surpluses. The adoption of new 
technologies led to great increases in output in the 1940s, but the rapid 
recovery of European agriculture reduced the overseas markets for United 
States exporters, and PL 480 was one means of reducing the surpluses. 
Throughout the 1950s and 1960s stocks in the United States - and to 
a lesser extent Canada - were high, and acted as a world reserve that 
maintained price stability in the world cereal market. In the 1950s and 
1960s approximately half all cereal imports into the developing coun¬ 
tries were in the form of food aid (figure 11.4)." 

In the late 1960s, however, successive United States administrations 
attempted to reduce the burden of agricultural support, and land was 
withdrawn from cultivation. In 1972 and 1973 this, combined with 
unexpectedly large Russian purchases of United States grain and droughts 
in parts of Africa and South Asia, led to a rapid rise in cereal prices 
and, because of the shortage in many developing countries, to increased 
imports. When by 1976 the period of high prices was over and world 
food output up again, the imports did not decline, because demand 
continued from the better off developing countries, particularly the oil 
exporters, who had benefited from their raising of oil prices. After the 
devaluation of the American dollar in 1971 and the increased post of 
United States oil imports, the United States government were deter¬ 
mined to compensate by promoting United States food exports. For all 
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(a) (b) 

Figure 11.4 (a) Imports of food and food aid; (b) food aid as a percentage 
of food imports Source: World Bank, World Development Report 1981, 

Washington, D.C., 1981 


these reasons food aid as a proportion of all developing countries’ food 
imports has fallen. It was 57 per cent in 1961-2, 38 per cent in 1970 
and 18 per cent in 1977; by 1982 food aid was only 5 per cent of the 
international trade in cereals.However, food aid to the low income 
countries remains a high if declining proportion of their total food 
imports (figure 11.4). 

In the 1950s and 1960s the United States was the major supplier of 
food aid. In 1965, for example, it provided 94 per cent of all food aid. 
But from 1968 EC policies of price support were also creating sur¬ 
pluses, particularly of dairy goods; the EC began to provide aid, nota¬ 
bly of milk products but by the late 1970s of cereals as well, so that by 
1976 the United States share of all food aid had fallen to 68 per cent. 
During the 1980s EC food aid increased and by the late 1980s the 
United States provided only half the value of all food aid, the EC 28 
per cent. Together with Canada they accounted for nine-tenths of all 
food aid.^^ 

Over the last thirty years more than ninety countries have received 
some form of food aid; between 1945 and 1980 $30 billion of aid has 
been distributed. There has been much criticism of the direction and 
consequences of aid. In the 1950s and early 1960s most aid was in the 
form of bilateral arrangements between the United States and recipient 
countries. It has been argued that much of this aid did not go to those 
countries most in need, but instead to those with which the United 
States had close military or political relationships, or to those countries 
which already traded with the United States. 
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Since the mid 1960s an increasing proportion of food aid has gone 
through the agency of the World Food Programme, run by the Food 
and Agriculture Organization (FAO), which receives food from donor 
countries but decides its destination. Since 1975 the United States 
Congress has required that 70 per cent of United States food aid should 
go to the poorer states - in 1981 those states with a gross domestic 
product per caput below $795. These countries received four-fifths of 
all food aid in 1981. But there have been numerous other criticisms of 
food aid. It has been argued that imports of concessionary grains have 
in some cases reduced the price of local products and hence been a 
disincentive to the increase of domestic food output. The fall in the 
wheat area in Columbia in the 1960s is a much quoted instance of this, 
although a study of India, a major recipient of food aid, suggests that 
adverse effects on prices only operated over very short periods,Ap¬ 
proximately 70 per cent of food aid is sold at market prices to import¬ 
ing governments and the proceeds used to finance development projects. 
The remainder, described as project food aid, is supplied free and 
distributed in various ways - as free school meals, in health centres for 
mothers and young children and as food for labourers on land improve¬ 
ment schemes. This aid does not always benefit the recipients. Thus 
supplementary feeding to children and infants is balanced by their 
receiving less food at home. Some foods sent as aid are inappropriate 
- such as Swiss cheese to Biafra. Further, the cost of transporting aid 
to the developing countries uses up a formidable proportion of total 
aid. In 1985 the ocean freight upon grain sent to East Africa was 30 
per cent of the purchase price in the United States, and 50 per cent 
where there was no bulk handling in the receiving port. Current opinion 
appears to be that, except for emergency relief, food aid would be more 
beneficial in terms of untied financial grants or loans. 

In the 1950s and 1960s the price of wheat and other cereals was 
rising but did not fluctuate greatly from year to year, for the United 
States reserves could be fed into the system in times of shortage. With 
the rundown of these stocks and the growing proportion of commercial 
exports in total trade, there has been a renewal of a need for a central 
world food agency to maintain reserves. Although the FAO now sup¬ 
ports a small emergency fund there has been no success in forming a 
world food reserve because of the conflicting interests of the developed 
exporters and the developing importers. In the 1980s carry over grain 
stocks - the amount in store before the new harvest - reached very high 
levels (table 11.6). Most of these reserves are held in developed coun¬ 
tries, in 1987-9 two-thirds; and the United States alone, in spite of its 
efforts to curtail output, held 39 per cent of the total. 
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AGRICULTURAL EXPORTS FROM THE 
DEVELOPING COUNTRIES 

In 1950 agricultural produce accounted for nauch of the export earn¬ 
ings of the developing countries. This proportion has greatly declined 
with the rise of oil exports and also, from a number of coimtries, of 
manufactured goods exports, thus agricultural exports accounted for 50 
per cent of all export earnings in 1965, 23 per cent in 1980 and cur¬ 
rently only one-tenth. None the less agricultural products still account 
for 20 per cent of all Africa’s exports, 10 per cent of the Far East’s and 
28 per cent of Latin America’s, and in many countries the dependence 
is far greater (figure 11.5). But the agricultural exports of the developing 
countries, although increasing substantially in volume and value, have 
declined as a proportion of world agricultural trade. In 1948-52 the 
developing countries accounted for about 53 per cent of all agricultural 
exports, in 1961-3 44 per cent (table 11.7) and by 1989 only 27 per 
cent. One ominous consequence of this, combined with the steep rise 
in food imports, has been the decline of the developing countries’ ability 
to pay for food imports with agricultural exports. Indeed by 1^82 the 
developing countries became net importers of agricultural products and 
only Latin America had a sizeable surplus. Of course other products 
are exported, but the dependence of many developing countries upon 
agricultural exports makes it increasingly difficult to finance food 
imports^® (table 11.8). 

Many developing countries are vulnerable because of their depend¬ 
ence upon one or two products. Thus tropical beverages, which are 
largely luxury items, made up 25 per cent of all developing countries’ 
agricultural exports in 1980 and 16 per cent in 1988; of eighty-seven 
developing countries ip 1980 half depended upon cocoa, coffee and tea 
for at least 30 per cent of their agricultural earnings. But concentration 
is not confined to these crops. North Korea derives over 70 per cent 
of its agricultural exports from rice alone. In Bangladesh jute makes up 
half of all agricultural exports and Senegal and Gambia still depend 
upon groundnuts; over 90 per cent of Cuba’s exports come from sugar. 
Some countries have successfully diversified; thus Malaysia has added 
oil palm to rubber - albeit at the expense of several West African states 
- Thailand has reduced its dependence upon rice and Brazil has be¬ 
come the world’s second soybean exporter. But it is the countries with 
either minerals or manufactures to export which have been able to 
finance food imports most easily. Hence in the Far East, where grain 
imports are admittedly not a major item, Korea, Hong Kong and Sin¬ 
gapore take nearly half all the cereal imports, and in Africa, Algeria, 
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Table 11.7 Share of world agriculture exports by value, 1961-3 to 1988 



1961-3 

(%) 

1972-4 

(%) 

1980 

(%) 

1988 

(%) 

Developed countries 

North America 

19.7 

23.1 

21.4 

20.7 

Western Europe 

17.6 

26.1 

36.2 

42.5 

Oceania 

8.2 

7.1 

5.4 

4.2 

East Europe and USSR 

7.9 

6.0 

4.2 

3.8 

Other developed countries 

2.1 

1.6 

1.8 

1.5 

Total, developed countries 

55.5 

63.9 

69.0 

72.7 

Developing countries 

Africa 

9.1 

6.5 

4.5 

2.8 

Far East 

12.5 

8.3 

8.5 

9.9 

Latin America 

17.1 

15.4 

13.8 

9.5 

Near East 

3.7 

3.2 

2.2 

1.6 

Asia CPEs 

1.8 

2.4 

1.8 

3.3 

Other developing countries 

0.3 

0.3 

0.2 

0.2 

Total, developing countries 

44.5 

36.1 

31.0 

27.3 


CPEs, centrally planned economies. 

Sources: FAO, The State of Food and Agriculture 1975, Rome, 1976, p. 68; FAO, 
Trade Yearbook 1981, vol. 39, Rome, 1982; Trade Yearbook 1988, vol. 42, Rome, 
1990 


Table 11.8 Developing countries: agricultural imports as a percentage of 
agricultural exports by value, 1970-2, 1980 and 1988 



1970-2 

1980 

1988 

Africa 

44 

97 

99 

Far East 

86 

82 

95 

Latin America 

32 

44 

36 

Near East 

97 

363 

339 

Asian CPEs 

105 

215 

100 

All developing countries 

60 

95 

92 


CPEs, centrally planned economies. 

Sources: FAO, The State of Food and Agriculture 1982, Rome, 1983, p. 19; Trade 
Yearbook 1988, vol. 42, 1988, Rome, 1990 
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Morocco and Nigeria a similar proportion; the Near East has dramati¬ 
cally increased its imports since the 1960s/^ 

The concentration upon relatively few exports is repeated when the 
major regions are considered. Some 40 per cent of Afiica’s agricultural 
exports are coffee and cocoa, 40 per cent of Latin America’s are sugar, 
coffee and soybeans. The exports of the developing countries face a 
number of difficulties. First, those which are raw materials for manu¬ 
facturing industry have been liable to be displaced by alternatives. Thus 
the rise of bulk carriers on land and sea has reduced the demand for 
jute sacks, and cotton, sisal and wool have been challenged by a variety 
of sjmthetic fibres. Although natural rubber remains a buoyant export, 
sjmthetic rubber manufacture has limited its rate of expansion. Second, 
much of the exports are commodities for which there is inelastic demand 
in the developed countries. During the economic expansion of the 1950s 
and 1960s in Europe and the United States, there was a continuing 
increase in demand for luxury commodities such as coffee, cocoa, 
bananas and tea, but by the early 1970s some argued that the market 
for these products was saturated. Third, output of many of the developing 
countries’ agricultural exports fluctuate owing to variations in climate; 
thus prices oscillate violently. This is true of all agricultural products, 
but the impact is far greater when a country earns much of its export 
earnings from one or two products. Thus in the 1970s there have been 
numerous demands for the control of commodity prices. Fourth, about 
four-flfrhs of the agricultural products entering international trade are 
grown in both the developed and the developing countries. Only the 
products of the humid tropics are a monopoly of the developing coun¬ 
tries. But developing countries have great difficulties in competing in 
North America and Europe, by far the most important markets for 
agricultural exports, because of the system of protection in the form of 
levies, subsidies, tariffs and guaranteed prices. The EC’s protection has 
affected both developing countries and the traditional cereal exporters 
of North America and Australasia, both by imposing levies upon im¬ 
ports and by subsidising exports from the EC. Indeed it is the conflict 
between the EC and the United States which has prompted an as yet 
fruitless attempt to reduce, under the rules of the General Agreement 
on Tariffs and Trade, protection of agricultural produce. This, if 
achieved, would benefit both developed and developing countries, and 
particularly the consumer in the former region; in 1990 the subsidy to 
agriculture in the OECD countries was 44 per cent of the total value 
of output.^® 

For these and other reasons the terms of trade - the price of the 
developing countries’ exports divided by the price of the manufactures 
they import - have been unfavourable to the developing countries for 
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much of the post-war period, notably in the late 1950s and much of 
the 1960s and 1980sj although they were strongly in their favotir in the 
early 1950s and much of the 1970s.^^ 


CONCLUSIONS 

The period since the end of the Second World War has seen a great 
boom in agricultural trade and marked alterations in its direction. Since 
the early 1960s there has been a great increase in food imports by the 
developing countries. This has been due first to the rapid population 
growth and the inability of some countries, particularly in Africa, to 
maintain per caput food supplies from home production, and second to 
the imports of wheat, livestock products and livestock feeds into the 
richer developing countries. The latter has been possible only where 
there have been oil or manufactures exports. The poorer developing 
countries, often dependent upon one or two crops for much of their 
exports, have found it increasingly difficult to pay for food imports. 




12 

Conclusions 


Undemutrition and malnutrition remain a problem; in the 1970s it was 
the Sahel that held the world’s attention, in the 1980s Ethiopia and in 
the early 1990s Somalia. There continues to be widespread discussion 
as to how famine, undemutrition and malnutrition in Afro-Asia and 
Latin America could be reduced. Before considering events in these 
areas, it may be helpful to review what has happened in Europe, and 
particularly Western Europe. 

Although poverty causes some undemutrition in Europe today, it is 
a very minor problem. Since the 1940s nutritional diseases have been 
those due not to deficiency, but to excess; clinical and nutritional 
investigations have dealt with the relationships between, for example, 
food intake and obesity, the hazards of excessive sugar consumption, 
the relationship between animal fats and heart disease, the need for 
dietary fibre and the benefits of the Mediterranean diet. Yet before 
1800 food consumption levels in Western Europe appear to have been 
very similar to those now foimd in America and South Asia. At a 
national level few countries had available supplies above 2300 calories 
per caput per day. Cereals and roots provided over 70 per cent of all 
calories and livestock products a small proportion, albeit probably higher 
absolutely and proportionally than in much of tropical Africa and South 
Asia today. On the other hand famines - a shortage of food in specific 
areas that leads to an increase in the death rate - were by far less 
frequent than they had been in the seventeenth century and before. 
The end of the Napoleonic Wars saw food shortages throughout much 
of Western Europe; the last great famine was in Ireland in the 1840s, 
and famine then disappeared from European, although not from Rus¬ 
sian, history; acute food shortages and serious loss of life occurred there 
in 1891-2, 1921 and 1932-4.* 

The nineteenth century saw rapid population growth - although far 
short of the rates of increase found in the developing countries since 
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1950. However, available supplies per caput steadily increased and had 
exceeded 3000 calories before the end of the century in much of Western 
Europe. This increase was due to increased consumption of cereals and 
roots, but also of fruit and vegetables, oilseeds and sugar and especially 
of livestock products. In the later nineteenth century the proportion of 
all calories derived from livestock products began to increase, and that 
from plant foods decline. Since the early twentieth century there has 
been an absolute decline in the consumption of cereals and roots.^ 

The elimination of hunger in Western Europe has taken a remarkably 
long time. The first success was the reduction of famine. No doubt 
increases in agricultural productivity were partly responsible for this, 
but other factors were important. As transport improved in the seven¬ 
teenth and eighteenth centuries food could be moved faster and more 
cheaply to areas of shortage. There was also a slow acceptance by the 
state that some form of famine relief was necessary, although this may 
have been prompted more by fear of insurrection fueled by hunger than 
any humanitarian instinct. 

If famines had become infrequent by the end of the eighteenth cen¬ 
tury malnutrition and undemutrition had not. In most West European 
nations, available supplies were insufficient to provide an adequate diet 
for all; the evidence on the height of young males suggests that a large 
proportion of the population were imdemourished. In the nineteenth 
century available food supplies at the national level increased steadily; 
yet whilst the proportion of the population suffering from undernutrition 
probably declined, evidence of undemutrition and malnutrition per¬ 
sisted into the 1930s. Britain’s available supplies probably first exceeded 
3000 calories per capita per day in the 1850s or 1860s. Yet malnutri¬ 
tion still afflicted a significant proportion of the population in the 1930s. 
Undemutrition had declined for several reasons. 

First was the progress of the knowledge of nutrition, amongst the 
population at large and amongst the medical profession. Important 
advances in the science of nutrition did not occur until this century; 
once the significance of proteins and vitamins became known it became 
possible to treat diseases such as rickets by providing vitamins in tablets. 
Second was the progress in providing clean drinking water and efficient 
sewage disposal combined with the discovery of germ theory and an 
understanding of the importance of hot water and soap. The reduction 
of the impact of contagious gastric diseases reduced child mortality. 
But it also reduced malnutritipn and undemutrition, for vomiting 
children were undernourished children. 

Third, and perhaps most important, has been the steady growth of 
real wages; admittedly historians have debated when precisely the bene¬ 
fits of the industrial revolution reached the workers, and undoubtedly 
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there have been periods when real wages have fallen^ none the less after 
1850 the real income of most West Europeans rose. This enabled them 
to eat more of the staples - bread and potatoes - but also more of the 
more expensive foods such as vegetables^ fruity meat and milk. Slowly 
the extent of poverty was reduced. What is striking is how long it took 
for the real incomes of the poorest to reach a level where even they 
could buy a diet which ensured that they were free from malnutrition. 
In most of Western Europe this did not come until after the Second 
World War. 

Whilst the growth of real incomes was a major cause of the decline 
of undemutrition in Western Europe - and poverty is now seen by 
many as the principal cause of hxmger in the developing countries today 
- the paramoimt cause of hunger in pre-industrial Europe was the low 
productivity of agriculture; and the principal cause of the decline of 
hunger was the growth of productivity. In pre-industrial Europe crop 
yields were very low^ as was output per capita; before 1800 average 
wheat jdelds exceeded 1000 kilograms per hectare in only the more 
intensively farmed areas, and between 15 and 25 per cent of that had 
to be retained to sow the following crop. Yields as low as this are found 
today only in some of the drier parts of the Middle East and North 
Africa. 

With such low yields diets were bound to be meagre, stocks could 
not easily be built up and in years of drought and excessive rainfall or 
severe frosts yields were perilously low, as they were if there were 
outbreaks of plant disease. If yields per acre were low, so too were 
yields per capita; in most regions few people could be spared from food 
production for other trades, and from two-thirds to three-quarters of 
the population worked on the land. The great majority of the popula¬ 
tion were desperately poor, and spent between one-half and three- 
quarters of their income on food. 

This changed as yields began to increase in the eighteenth and nine¬ 
teenth centuries. This increase allowed food output not only to keep up 
with total population growth but to increase available supplies per capita 
by 50 per cent or more in the nineteenth century. At the same time 
improvements in labour productivity allowed substantial migration from 
the countryside into the towns to provide the labour force for the new 
factory-based manufacturing industries. Indeed industrialization would 
have been difficult without this migration, for death rates in towns re¬ 
mained very high, often as high or higher than birth rates. Thus advances 
in agricultural productivity were a prerequisite for industrialization and 
the rising incomes that followed. 

Clearly there was a substantial increase in European food supplies, 
mostly by increasing home production but also by imports. Although 
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most writers have emphasized the importance of jneld increases^ there 
was a considerable expansion of the area in crops, both by reclaiming 
land hitherto uncultivated and by sowing crops upon the fallow. Indeed 
in England two-thirds of the extra output between 1750 and 1850 came 
from area expansion.^ But by the end of the century arable land had 
reached its maximum and indeed in nearly every European country is 
now less than it was fifty years ago. Hence most of the increases in 
output in the last century have come from increased yields. In the 
eighteenth and nineteenth centuries higher yields were the result of the 
spread of mixed farming. Clover, improved grasses and root crops were 
sown on the fallow land of the open fields. The former provided grazing 
for livestock; far more important, clover fixed nitrogen in the soil and 
increased crop yields. Root crops, which included turnips, swedes, 
potatoes and sugar-beet, allowed weeding during growth, provided fodder 
and increased the number of livestock and so the supply of farmyard 
manure. Hence yields rose as the supply of nutrients was increased. 
This system spread slowly throughout Western Europe from the early 
eighteenth century; yet in the 1930s it had made little progress in eastern 
Europe. 

Nineteenth-century farmers could not improve their crops by selec¬ 
tive breeding; they did, however, begin to grow hitherto imknown crops. 
The discovery of the Americas led to an exchange of plants; Europe 
acquired tobacco and the tomato, but especially maize and the potato. 
The latter increased greatly in importance in the nineteenth century; its 
calorific yield per hectare considerably exceeded that of wheat. Indeed 
some writers believe that it was the adoption of maize and potatoes that 
sustained Europe’s great population growth.^ 

A combination of higher yields and area expansion increased Europe’s 
food supplies in the nineteenth century. But available supplies were 
supplemented by imports. In the European-settled areas overseas a 
quite different path to agricultural progress was followed: with abund¬ 
ant land and low population densities the frontier of agricultural settle¬ 
ment swept across North America, Australasia and temperate South 
Africa. Few inputs were used; labour shortages led to the mechanization 
of production. Farmers had large farms and low rents and chose exten¬ 
sive rather than intensive production. Western Europe imported wheat, 
meat and dairy products from these countries, the volume increasing 
steadily after 1850. Europe also imported coarse grains and oilseeds, 
some of this from other parts of the world, to feed livestock. These food 
imports were well below the price of home-produced foods, and so 
allowed consumers in Europe to buy more food than they would have 
done if only home-produced food had been available, thus reducing the 
extent of malnutrition. 
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During the nineteenth and early twentieth centuries there were inno¬ 
vations in farming that heralded the great advances of the last fifty 
years. In the 1840s the first chemical fertilizers were produced in Eng- 
land^ in the 1860s there were experiments with pesticides in France and 
the United States and in the 1890s selective herbicides were used in 
France. In 1900 MendePs work in the genetics of plant breeding was 
rediscovered, and plant breeding institutes were rapidly established 
in many parts of Western Europe and North America. Just before the 
First World War Fritz Haber discovered a method of fixing the nitro¬ 
gen in the atmosphere which allowed the production of cheap nitrogen 
fertilizers. A series of mechanical advances had been made in the United 
States - the reaper in the 1830sj a simple combine harvester in the 
1850s and the tractor in the 1890s. These machines were subsequently 
much improved and by the 1920s and 1930s widely available if not 
widely adopted, for the poor economic conditions of the inter-war period 
delayed this. But in the post-war period the demand for food in the 
1950s and the continued protection and subsidy of agriculture in Western 
Europe and North America has led to widespread adoption of these 
and subsequent agricultural innovations, with consequent dramatic 
increases in crop yields and output per capita. Indeed output has out¬ 
run consumer demand for food, and since the 1970s food surpluses 
have accumulated in the European Commimity and North America. 
However, public irritation at the high cost of protecting agriculture has 
lead to attempts to reduce output and so surpluses. By the early 1990s 
this was having some effect. 

It is clear then that over the last 200 years the developed countries 
of the West have eliminated famine and reduced imdemutrition and 
malnutrition to a very small proportion of the population. Nutritional 
diseases due to too much food have replaced nutritional diseases due 
to too little. It is equally clear that it is impossible to say that one factor 
alone has caused the reduction of himger. Thus a growth in income has 
allowed the reduction of malnutrition; but the growth of income would 
not have occurred without industrialization, and industrialization re¬ 
quired an increase in agricultural productivity and even more clearly, 
without an increase in output, there would have been no food for 
consumers to buy. 


THE DEVELOPING COUNTRIES 

In the period immediately after the Second World War most authorities 
took a gloomy view of the extent of hunger and the prospects for re¬ 
ducing it. This was not surprising: at the time Europe itself had acute 
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food shortages^ the first censuses taken after the war in Afro-Asia 
revealed alarming rates of increase, and the pre-war period had seen 
terrible famines in China and a decline in the output of food per capita 
in India. Nor did contemporaries foresee the power of modem agricul¬ 
tural technology, nor the possibility of economic growth in Asia or 
Africa. This pessimistic view has persisted; most prophets are still 
prophets of doom. Yet during the post-war period few of the gloomier 
predictions of the 1940s have been fulfilled. Population growth has 
been unprecedently rapid, and the rate of increase has only slackened 
in the last decade or so. Yet food output had kept ahead of population 
growth for the world as a whole, for the developing countries as a whole 
and in most individual countries in Latin America and Asia; it is only 
in tropical Africa that food output per capita has declined. 

Estimates of the extent of hunger are easily criticized; none the less 
there seems to be some grounds for optimism. The incidence of famine 
is no longer as widespread as it was. India suffered a series of major 
famines in the nineteenth century, but after that of 1907-8 there was 
not another until the terrible Bengal famine of 1943. After independ¬ 
ence there were problems in India when the monsoon failed in the 
1960s, but no major crisis; indeed the last famine in the subcontinent 
occurred in Bangladesh in 1974. Famines had been chronic in China 
for centuries, and were particularly devastating in the nineteenth cen¬ 
tury, whilst in this century half a million died in 1920 and 2 million in 
1929. The Communist government of 1948 was determined to reduce 
hunger both by increasing food production and introducing food 
rationing, so ensuring that all got an adequate diet. This policy seemed 
to be successful, and only in the late 1970s was it admitted that in 
1958-61 there had been a major famine; it has since been estimated 
that 30 million people may have died then. The last thirty years have 
seen some undemutrition in China, but no major famines.^ Indeed since 
1960 - with the exception of the Bangladesh famine in 1974 - famines 
have been confined to tropical Africa, where before the 1960s there 
had been relatively few reports of major famines. Since the early 1970s 
there have been repeated famines in the Sahel, famine in Ethiopia in 
1983-5, in many parts of southern Africa in the late 1980s and in 
Somalia in the early 1990s. These events have attracted much attention 
in the West, where television pictures have brought the horror to eve¬ 
ryone’s attention. Yet world-wide the frequency and intensity of famine 
has declined in the last fifty years. 

The reasons for this decline are much the same as those which 
saw the decline in famines in Europe centuries ago. First, real trans¬ 
port costs, both overland and oversea, have fallen, allowing food to be 
dispatched to deficit areas more rapidly than in the past; it does not 
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follow, of course, that food is always moved fast enough or in great 
enough quantities. Second, international organizations have organized 
famine relief and have encouraged Western governments to provide 
emergency food supplies and the more long-term food aid. Third, food 
output in every region except Africa has increased more rapidly than 
population. Consequently, whilst famines may be triggered by drought 
or locusts, their continuation is essentially man-made; civil war has 
been a major factor in causing famine in both Ethiopia and Somalia. 

If famines have declined, or if their severity has become less because 
of prompter government intervention, chronic undemutrition and mal¬ 
nutrition persists in the developing coimtries. A recent FAO report 
estimates that in 1988-90 over 800 million, 20 per cent of the popu¬ 
lation of the developing countries, were chronically undernourished. 
However, both the numbers and the proportion were lower than in 
1969-71." 

Over the longer period since 1950 it is difficult to be certain about 
the trend, for the many estimates made of the extent of hunger have 
very different methods of calculation, and for much of the period there 
are no reliable estimates for China, which-contains one-fifth of the 
world’s population. However, between 1950 and the later 1980s avail¬ 
able supplies per capita rose by 20 per cent in the world and by 25 per 
cent in the developing countries; even in Africa, where food production 
per capita has been declining since the early 1960s, available supplies 
per capita have risen (table 3.5), albeit slightly. The number of people 
living in countries with less than 2200 calories per capita per day rose 
slightly between 1950 and 1987-9, but as a proportion of the world’s 
population fell from 60 per cent to 27 per cent (table 3.6). A crude 
estimate (table 3.7) of those receiving less than 1.2 BMR indicates that 
between 1950 and 1986-8 the absolute numbers increased by 26 per 
cent, but the percentage of the population in the developing countries 
in this category fell from 34 per cent to 18 per cent; in Asia the actual 
numbers increased slightly - by 7 per cent - but fell as a proportion, 
in Latin America the numbers imdemourished fell both absolutely and 
proportionally. It is in Africa that there has been a serious deterioration, 
the absolute numbers rising from 60 million in 1948-50 to 181 million 
in 1986-8. A final indirect measure is to compare the number of coun¬ 
tries where food supplies exceeded national requirements: in the early 
1960s few countries in the developing world had supplies above mini¬ 
mum requirements, by the mid 1980s such coimtries were mainly 
confined to South Asia and tropical Africa (figure 3.6). 

It can be argued that these figures pay no regard to actual distribu¬ 
tion of food amongst the population of a country, nor, more import¬ 
antly, do they measure the clinical s3miptoms of undemutrition; they 
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neglect the fact that the definition of undemutrition may be inaccurate. 
If it is borne in mind that the population of the developing countries 
increased by 140 per cent between 1950 and 1990, the comparatively 
small increase in the numbers undernourished suggests a considerable 
improvement. 

The reasons for the relative decline in undemutrition in the develop¬ 
ing countries are not fundamentally different from those that caused 
the decline in the now industrialized cotmtries. There have been active 
attempts by governments in the developing countries to improve 
nutrition^ both by encouraging agricultural development and by institut¬ 
ing nutrition programmes. Although infant and child mortality remains 
very high in developing countries when compared with Europe or North 
America^ mortality rates have been declining (table 3.9): this suggests 
that the major killers of small children, diseases of the stomach and 
intestines, such as dysentery, are now of less significance due to the 
wider provision of sewage disposal and cleaner drinking water. Hence 
there are fewer children suffering from these disorders, and so fewer 
malnourished children. Indeed some believe that reducing the incid¬ 
ence of gastric disease amongst children may be as important a way of 
reducing the burden of malnutrition as increasing food supplies. 

Modem writers have emphasized the importance of income in deter¬ 
mining the extent of malnutrition. Numerous studies in the developing 
countries have shown a high positive correlation between income per 
capita and total calorie consumption and also with livestock products. 
There are clearly major differences in gross domestic product per capita 
between developed and developing countries. Hence, it is argued, the 
primary cause of malnutrition is poverty and the reduction of 
undemutrition depends upon the growth of incomes, in order that even 
the poorest groups have enough money to purchase a satisfactory diet. 
Although there are still marked differences in income between coun¬ 
tries and although it may be that the gap between developed countries 
and developing countries has increased, the real gross domestic product 
per capita of all but a handful of developing countries has increased 
since 1950, in spite of a fall in some coimtries in the 1980s. Thus the 
ability of the poor to purchase food has improved and accounts for 
some of the relative decline in malnutrition. 

In the 1950s and 1960s income distribution was rarely considered 
as a major cause of undemutrition. Most writers thought it a result 
of population growth outrunning food supplies; consequently a solution 
of the problem required a reduction in the rate of population growth 
and an increase in food output. But by the 1970s it was clear that the 
developing countries had been increasing their food output; indeed be¬ 
tween the 1950s and 1980s output rose more rapidly in the developing 
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than in the developed countries (table 5.5(a)). Because of the high rates 
of population growth in the former, output per capita rose more modestly 
(table 5.5(b)), but output per capita is now everywhere substantially 
above the 1950s, except in Africa (figures 5.2 and 5.3). 

These conclusions led to a new emphasis in explanation; poverty 
was seen to be the major cause of undemutrition and the provision 
of available supplies of less significance. There is some justification for 
such a view; there are, for example, many developing countries with 
food supplies well above national requirements that have substantial 
numbers of undernourished people. But viewed historically the growth 
of food output has been paramount in the reduction of undemutrition. 
In 1950 most developing countries had very low supplies per capita per 
day; since then the population has risen from 1700 million to 3400 
million, yet the proportion undernourished has fallen and the absolute 
numbers have risen but modestly. Clearly the expansion of food output 
has been cmcial. 

In 1950 many experts believed that most of the world’s potential 
arable was already in cultivation, and so the area in crops could not 
be increased; and that crop yields in Europe were high, and unlikely to 
be further increased. Few thought a radical change in the traditional 
methods of Afro-Asia and Latin America to be likely. This has not 
proved so. Between 1950 and 1990 the arable area in the developing 
countries increased by 23 per cent; the sown area by much more, for 
everywhere - but particularly in Africa - that part of the arable in fallow 
has been reduced, and in Asia multiple cropping has increased. Nor 
have predictions about crop yields proved right; between 1950 and 
1990 the yield of cereal crops in the developing countries has increased 
by 150 per cent.® 

In Western Europe the expansion of the arable area made an important 
contribution to the increase of output in the eighteenth and nineteenth 
centuries; so it has in the developing countries, particularly in the less 
densely populated areas with large areas of potential arable. Since 1960 
half the increase in cereal output in Africa came from area expansion, 
in Latin America one-third. Asia, where much of the cultivable land 
was already in crops in 1950, further increases in the sown area often 
depended upon irrigating drylands, which is costly. Hence most of the 
increase in output has come from high yields. 

In the 1940s, few modem inputs - chemical fertilizers, modem vari¬ 
eties, pesticides or power driven machinery - were in use anywhere in 
the developing countries. In much of Africa and in many parts of Latin 
America plant nutrient content - and hence yields - were maintained 
by bush fallowing, and in neither region were animals and crops produced 
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on the same farm^, thus precluding the use of manure. In parts of East 
Asia high rice yields were obtained by the application of human and pig 
excreta and highly intensive cultivation. In most regions it proved pos¬ 
sible to increase crop yields within these traditional systems, and indeed 
yields did increase, albeit very slowly in Africa, between the end of the 
Second World War and the mid 1960s. But however well farms were 
managed in the developing coimtries, it was not possible without the 
use of new inputs to match the production of land and labour found 
in the developed countries, nor would it be possible to achieve the higli 
rates of productivity growth that rapid population growth required if 
food supplies per capita were to be maintained. 

In the mid 1960s high yielding varieties of rice and wheat were 
introduced into parts of Asia; their successful growth required the use 
of chemical fertilizers, pesticides and irrigation. By the 1980s these had 
been successfully adopted in many parts of the developing world, but 
there were considerable regional variations in inputs, yields and the 
productivity of land and labour. Labour productivity was highest in 
Latin America and lowest in the Asian centrally planned economies 
(CPEs), reflecting differences in the use of tractors and other sources 
of power (table 12.1). On the other hand output per hectare was high¬ 
est in the Far East and the Asian CPEs, reflecting differences in yields 
which in turn were influenced by the use of fertilizers and modem vari¬ 
eties. Africa falls last on virtually all counts; it is not surprising that this 
is the region where famine is still prevalent and where the highest 
proportion of the population are imdemourished. 

Productivity in the agriculture of the developing regions has increased 
dramatically in the last fifty years, but it still large well behind most 
parts of the developed world; there is thus a considerable ‘slack’ which 
can be taken up. Bringing levels of productivity up to present developed 
standards of farming would lead to a considerable increase in output. 
However, the reduction of undemutrition in the developing countries 
requires more than simply increasing future food supplies. Obviously it 
requires further improvements in income so that the poor can afford a 
better diet. But this hitherto has come only as a result of a shift from 
agricultural employment to manufacturing industry and services; in short 
future reduction of malnutrition depends upon future economic growth. 
Many of the other possible means of reducing undemutrition also seem 
to be dependent upon the general process of economic development. 
Thus a reduction in the prevalence of gastric disease amongst young 
children would reduce' malnutrition, as would improvements in the 
status and education of women; improvements in transport ^nd the 
marketing of food have a role to play, as have government programmes 
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Table 12.1 Productivity and inputs by major regions, 1988 


Latin Near East and Far Asian 

America North Africa East Africa CPEs 


AGDP per capita 
of the agricultural 


labour force (dollars) 
AGDP per hectare 
of agricultural 

2076 

land (dollars) 

Tractors per 1000 

113 

agricultural workers 
Percentage of power 
on farms from 

33 

machinery® 

Kilogrammes of fertiliser 

19 

per hectare of arable^’ 
Percentage of ail 
cereals sown 

41 

with modern varieties*^ 
Yields of all 
cereals, kilogrammes 

27 

per hectare 

Percentage of ail 

2079 

arable irrigated 

9 


1227 

473 

406 

262 

123 

522 

69 

226 

28 

4 

2 

2 

12 

2 

2 

n.d. 

52 

156 

11 

164 

19 

49 

10 

56 

1604 

2034 

1052 

3860 

24 

28 

4 

44 


CPEs, centrally planned economies. 

AGDP, Agricultural Gross Domestic Product. 

* 1980. 

^ 1984-6. 

" 1982-3. 

Sources: World Bank, World Development Report 1990, Oxford, 1990; FAO, 
Production Yearbook 1989, vol. 43, Rome, 1990; N. Alexandratos, J. Bruinsma and 
J. Hrabovsky, ‘Power inputs from labour, draught animals and machines in the 
agriculture of the developing countries’, European Review of Agricultural Economics, 
vol. 9. 1982, pp. 127-55 


of nutritional supplementation. Hence although this book has con¬ 
cerned itself primarily with the growth of food output, it has to be 
recognized that the reduction of undemutrition is a function of that 
series of interrelated social and economic changes sometimes described 
as modernization. 
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manure, 148, 187, 212, 224, 259, 265 
marketing boards, 163 
marriage, age of, 60; in Africa, 160 
Mauritania, 111, 155, 157 
meat, 30, 31, 130, 206, 237 
mechanization, 119; in Africa, 154-7; 
in Asia, 231-5; in Latin America, 
192-3 

Mexico, 11, 61, 99, 100, 103, 175, 
180, 183, 184, 185, 186, 190, 

191, 192, 193, 194, 195, 196, 198 
migration, 63, 109-10, 171, 174, 186, 
258; in Latin America, 174-5 
milk, 122, 130, 159, 206, 247 
millet, 140, 153, 194, 203 
minimum requirements, 15-16, 20, 
50-2 

mbced cropping, 103 
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mortality, 38-40, 57-60, 263^ child, 
37-40, 52-3} decline in developed 
coimtries, 57, 59-60; nutrition, 
37-40, 52-3 

Mozambique, 132, 145, 167 
multiple cropping, 75, 99, 100-1, 110, 
185; in Asia, 229-31 

Nepal, 105, 205 

Netherlands, 83, 117, 122, 124; famine 
in, 33 

Nigeria, 103, 133, 134, 143, 146, 148, 
160, 162, 163, 180, 254 
Norway, 37, 38, 116; food supplies in, 
32-3 

overgrazing, 113, 161; in Africa, 159 
oxen, in Africa, 140 

Pakistan, 113, 203, 206, 210, 222, 

226, 228 

peasants, in Latin America, 17, 193-4 
pellagra, 11 

Peru, 103, 106, 171, 174, 177, 180, 

181, 182, 186, 194, 196, 198 
pesticides, 107, 122, 124-6, 224, 233 
Philippines, 99, 101, 104, 109, 207, 

220, 214, 224 

plant breeding, 121, 123; also crop 
varieties. Green Revolution 
ploughs, 157, 164, 188, 192, 203; in 
Africa, 140, 155-6 
population, 31-2, 55-66, 96, 100, 

108, 110, 166, 200; agricultural, 

175; density in Africa, 133-8, 156; 
density in Asia, 201-3, 211, 

231-2; and fallowing, 98, 140-3; 
density in Latin America, 134, 

170-2 

population growth, 2, 55-7, 61-3, 90, 
105, 115, 176, 257, 261, 265-6; 
in Asia, 201-3; in Africa, 132-3, 
160-1; in developed countries, 

56-7; in developing countries, 

56-7; in Europe, 115—16; and 
hunger, 55; rural, 64-6, 165, 

174-5 

potatoes, 122, 182, 259 
poverty, 66-72; absolute, 68-71 
protein, 7-9; animal, 8, 47 

railways, 186 

rainfall, 95, 101, 113, 200, 241; in 
Africa, 138; variability of, 139, 

160, 226-7, 241 


research, agricultural, 164-5 
rice, 107, 143, 153, 154, 164, 182, 
187, 201, 203, 211, 217, 220, 
221, 224, 227, 230, 231, 234, 
238, 265; Asia, 211-12, 219; 
in Madagascar, 140; in Latin 
America, 190-1 

root crops, 78, 87, 98, 107, 122, 129, 

153, 154, 256; in Africa, 140 
rubber, 145, 205, 251, 254 

Sahel, 112, 113, 134, 137, 138, 146, 

154, 159, 160-1, 261 
salinity, 98, 112, 113 
self-sufficiency, 242-4 
Senegal 111, 154, 155, 162 
shifting agriculture, 105, 107, 110, 

171, 185 

Sierra Leone, 153, 162 
soil erosion, 99, 111, 113, 160, 164, 
171, 193; in Africa, 141, 143 
soils, 95, 107, 111, 148, 152, 198; 
African, 139; Latin American, 
181-2 

Somalia, 261 

soybeans, 122, 129, 182, 187, 191, 

194, 195, 198, 224, 254 
Sri Lanka, 101, 108, 218, 227 
subsistence crises, 31 
sugar-cane, 148, 194, 195, 198, 230, 
237, 251, 254 
Sweden, 38, 39, 52, 116 


Taiwan, 210, 212, 214, 220, 224, 226, 
231, 233 

Tanzania, 145, 157, 162, 165 
tea, 145, 146, 148, 205, 237, 251 
temperatures, 95, 152, 182; in Africa, 
138-9, 144 

Thailand, 61, 101, 104, 201, 205, 207, 
216, 218, 221, 227, 230, 233, 

224, 242 

tobacco, 148, 194, 259 
tractors, 119, 143, 164, 187-8, 195, 
234-5, 260; in Latin America, 
192-3 


trade, agricultural, 116, 236-55; 

see also exports, imports 
transmigration, in Indonesia, 109-10 
tsetse, tsetse fly. 111, 140, 157-8 
tubewells, 227-9 


types VI larming: m Ainca, 139-43; in 
Latin America, 182 
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Uganda, 145, 155 
underemployment, in Asia, 233 
undemutrition, 3, 60, 160, 256, 257, 
262; definition of, 5-7; extent of, 
10-29; see also malnutrition, 
hunger, famines 

United Kingdom, 9, 19, 22, 25, 36, 

37, 38, 52, 54, 73, 74, 83, 86, 

101, 112, 121, 123, 124, 125, 

126, 127, 130, 236, 257, 259, 260 
United States, 9, 22, 38, 54, 55, 74, 
81, 87, 90, 91, 101, 102, 112, 

116, 117, 119, 120, 121, 122, 

124, 126, 128-9, 186, 189, 193, 
236, 238, 241, 247, 248, 249, 

252, 254, 260 
urbanization, 63-4, 172-4 
Uruguay, 105, 106, 134, 172, 174, 

183, 192 

USSR, 75, 102, 116, 119, 124, 238, 
240, 241, 247 


vegetation: in Africa, 138; in Latin 
America, 181 

Venezuela, 172, 174, 177, 242 

vitamins, 9, 11 

wages, 30, 31, 32, 64, 119, 163, 175, 
233, 257 

wheat, 122, 123, 153, 182, 185-6, 

187, 190-1, 203, 217, 218, 238, 
240, 241, 259, 265 

yields, 2, 8, 73, 89, 90, 104, 105, HO, 
113, 118, 123, 141, 143, 147-8, 
160, 171, 184, 189, 191, 192, 
216-17, 219, 258, 264; and arable 
expansion, 87-8; in Asia, 216-19; 
in developed countries, 121-7; 
historical, 83, 86-7; in Latm 
America, 189-91; in North 
America, 87; in Japan, 212 

Zambia, 116, 162, 167 

Zimbabwe, 143, 153, 154, 159 






